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Sousmamell 
CASTINGS 


Wherever Maximum Corrosion | 
Resistance is Required in 
Refinery Equipment 


ALITE-Nirosta is immune to crude oil 

and salt water corrosion—amazingly re- 

sistant to high pressures and tempera- 

tures—to most acids. + + Easily gas or electric welded— 
readily machined—brilliantly finished and polished. 


THE CALORIZING COMPANY 


WILKINSBURG STATION . - - PITTSBURGH. PA. 








Braun 








Coolins Tower 








Ventilator-separator louvres give permanent minimization of spray loss and annoyance due to windage. 
Braun spray distributors give permanently thorough distribution with negligible pressure loss and 
are clog-proof. These basic improvements in cooling tower design are both exclusive Braun features. 


| eee C.F. Braun & Co., Ltd. 
| Alhambra, California 
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On heavy plate work for refineries, natural gasoline plants or other uses in the oil industry, 
the two big plants of Wyatt at Dallas and Houston can serve you adequately. The Wyatt 


plants have the equipment, the manpower and the experience to translate your specifications 
into a complete job that meets all requirements. . . . Lower Freight Rates . . . Quicker Service 


WYATT METAL & BOILER WORKS « - - Capital $1,000,000 
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In the following columns will be found a brief digest of happenings 


of interest to refiners, even with reference to a rumor or two! 


Li committee on viscosity stand- 
ards (American Petroleum Institute) 
is now prepared to furnish two oils 
for viscosity standardization purposes. 
Viscosities on each of these oils have 
been accurately determined by each 
representative on the committee, which 
includes the Bureau of Standards. All 
members agree well within one-half of 
one per cent. The two viscosity stan- 
dards are designated as “A.P.I. Alpha”, 
suitable for Saybolt universal viscosity 
at 100° F., and “A.P.I. Beta”, suitable 
for Saybolt universal at 210° F., and 
for Saybolt Furol at 122° F. Accurate 
results with these samples require 
strict adherence to A.S.T.M. Standard 
Method D88-30 as to both apparatus 
and procedure. 


These oils will be shipped in glass 
by express collect, the price being $5 
for each quart sample and $10 for each 
gallon sample. Application should be 
accompanied by check drawn to the 
order of “T. G. Delbridge, chairman, 
committee on viscosity standards” and 
should be addressed to 3144 Passyunk 
Avenue, Philadelphia. The committee 
reserves the right to decline acceptance 
of applications without further notice. 

The personnel of the committee is 
as follows: Dr. E. W. Dean, Standard 
Inspection Laboratory; Dr. W. H. Her- 
schel, U. S. Bureau of Standards; Dr. 
K. G. Mackenzie, The Texas Company; 
Dr. L. W. Parsons, The Tide Water 
Oil Company; E. B. Phillips, Sinclair 
Refining Company; Dr. J. B. Rather, 
Standard Oil Company of New York; 
Dr. J. B. Terry, Standard Oil Com- 
pany of California; Dr. H. V. Hume, 
(secretary) Atlantic Refining Com- 
pany, and Dr. T. G. Delbridge (chair- 
man), Atlantic Refining Company. 


Oil Company, rumors per- 
sist, will dispose of its valuable produc- 
ing properties at Van in Texas. No con- 
firmation is forthcoming that either 
Standard Oil Company of New Jersey 
or the Shell interests will be the buyers, 
and figures up to $100,000,000 have been 
quoted with no effect on Pure Oil Com- 
pany quotations on the exchange. Mean- 
while the first year of the original unit- 
ized operati6n at Van has passed and 
Pure Oil Company’s agreement to mar- 
ket the oil has terminated contractually, 


but actually still is in force, the prorated 
output of the field moving through a line 
to Beaumont. 


Meanwhile Humble Oil & Refining 
Company, Standard Oil Company of New 
Jersey in Texas, is building a pipe line 
toward Shreveport where*it will connect 
with Standard Oil Company of Louisi- 
ana (New Jersey) and give Van an oil 
outlet to the refinery and tidewater at 
Baton Rouge. Pure Oil Company is in- 
terested in the Ajax pipe line from Ok- 
lahoma to the area where Pure Oil Com- 
pany has its principal operations, and it 
has been assumed that one reason for 
the New Jersey line from Van is to en- 
able an exchange of crude which should 
be of advantage to both parties—Pure 
Oil Company wants crude in the Middle 
West and Standard Oil Company of New 
Jersey on the Gulf Coast. And while 
Humble Oil & Refining Company is rush- 
ing the line from*Van it has been sug- 
gested that that company has connections 
in West Texas it- might be willing to re- 
linquish at this time, because of supply 
and price situations. The Van unit op- 
eration has been successful and develop- 
ments indicate that a remarkably profit- 
able production area exists there, and 
Humble Oil & Refining Company has pro- 
duction, as yet not fully determined, out- 
side of the unit. 


On and gas well completions dur- 


ing October amounted to 1199, of which 
587 were oil wells, 245 gas wells and 36/ 


were failures. Compared with Septem- 


ber, well completions showed an increase § 


of 34, while oil wells showed a decline 
of 32. Gas wells and failures increased 
over September. Initial oil production 
for October was sharply lower, partly 
due to completing fewer producing wells 
and mostly to the fact that Oklahoma 
City pool developments are resulting im 
the completion of smaller wells than i 
former months. 


D AILY average crude oil produc 


tion during October showed a further de 
cline of 38,350 barrels, bringing the 1 
tional production curve down to 2,375,05) 
barrels. This compares with 2,413,40 
barrels in September. Oklahoma, Kat 
sas, Gulf Coast, Arkansas, Rocky Mow 
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Pioneer Oyster-Shell Lime 


For Efficient Neutralizing:- 


Being easily handled by pneumatic conveying equip- 
ment, PIONEER OYSTER-SHELL QUICKLIME re- 
quires a minimum of labor for unloading, and can be 
automatically fed to sewer or reaction chamber— 


thereby reducing costs and increasing efficiency. 


Samples and detailed information gladly furnished on request 
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VALUABLE 


WIRE CLOTH 
DATA 


This catalog tells how to 


select, order, and test Wire 


Cloth for the refinery. 


Every refiner who uses or is a 
cloth 


should have the helpful and infor- 


prospective user of wire 
mative data assembled in this cata- 
log. All Newark Wire Cloth prod- 
described. Many 


ucts are fully 


tables of useful data are given. 


With 50 years of experience be- 
hind it, the Newark Wire Cloth 
Company offers not only the cor- 
rect metal but the correct weave— 
even as fine as 400 mesh, which is 
the finest in the world. 


RETURN THIS COUPON 


Newark Wire Cloth Co., 
364-378 Verona Ave., Newark, N. J. 


(1) Without obligating us in any way 
please send a copy of your Catalog No. 
26. We are interested in: [) The 
“Newark” Cornerless Testing Sieve; 


(1) “Newark” Metallic Filter Cloth; 


() Gasketed Metallic Filter Cloth. 
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tain States and California reported de- 
creases in daily average production dur- 
ing October, while Texas, outside of the 
Gulf Coast, North Louisiana and Eastern 
States, reported gains. Oklahoma opera- 
tors succeeded in. bringing the state pro- 
duction down to 544,600 barrels daily dur- 
ing October, against an allowable figure 
of 550,000 barrels. California production 
was reduced below the maximum figure 
for that state while Texas production 
was maintained at 778,350 barrels, or 
sligthtly above the allowable figure of 
775,000 barrels. 


Rons of crude oil to refinery 


stills are now at the lowest level of the 
year. American Petroleum Institute fig- 
ures for the week ending November 1, 
indicated a daily average, on a Bureau of 
Mines basis, of 2,349,000 barrels. This 
represents a decline from the peak estab- 
lished last April of 437,000 barrels daily. 
Despite the decline in still runs, stocks 
of gasoline are still too high for this time 
of the year. American Petroleum Insti- 
tute figures show that gasoline stocks 
have increased materially during the two 
weeks ending November 1. 


N ATURAL gasoline production 
during the year 1929, according to U. S. 
Bureau of Mines, amounted to 2,233,688, 
000 gallons, representing a gain over 
1928 of 23 per cent. This gain was prin- 
cipally due to the rapid expansion of the 
natural gas industry which has necessi- 


tated the erection of larger gasoline 
plants in a number of the prolific gas 
producing areas of the United States. It 
is estimated that about 1,803,000,000,000 
cubic feet of natural gas was treated for 
the recovery of natural gasoline during 
1929, while the total output of natural gas 
in the United States for that year is of- 
ficially placed at 1,917,693,000,000 cubic 
feet. 


I MPORTS of petroleum and petro- 
leum products during the month of Sep- 
tember amounted to 9,422,000 barrels, 
while exports for that month totaled 10, 
714,000 barrels. For the nine months end- 
ing September 30, 1930, total imports 
were 81,444,000 barrels compared with 
83,131,000 barrels for the same _ period 
of last year. Exports for the first nine 
months of this year amounted to 122,087,- 
000 barrels, compared with 118,713,000 
barrels during the same period of last 
year. Gasoline imports for this period 
show a gain of 7,156,000 barrels. The 
total quantity of gasoline imported dur- 
ing the first nine months of this year 
was 13,264,000 barrels, against 6,108,000 
barrels for the same period last year. 


Bureau of Mines figures for 
September show that total crude stocks 
east of California on September 3 
amounted to 376,975,000 barrels, a decline 
of nearly 5,000,000 barrels from _ the 
previous month. Stocks of both light 
and heavy crudes in California showed a 
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ACME STEEL COMPANY 
AMERICAN FORGE CO. 


THE BABCOCK & WILCOX TUBE 
COMPANY 


BACON & MATHESON FORGE CO. 


CRUCIBLE STEEL CO. OF AMERICA 


DETROIT SEAMLESS STEEL 
TUBES COMPANY 


HENRY DISSTON & SONS, INC. 
DRIVER-HARRIS COMPANY 

A. FINKL & SONS CO. 
FIRTH-STERLING STEEL COMPANY 
GLOBE STEEL TUBES CO. 
GRIFFIN MANUFACTURING CO. 
HEPPENSTALL COMPANY 
LUDLUM STEEL COMPANY 
LUKENS STEEL COMPANY 


MORRIS & BAILEY DIVISION, 
AMERICAN STEEL & WIRE CO. 


THE NEWTON STEEL CO. 
THE OHIO SEAMLESS TUBE CO, 
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NIROSTA METAL PROVIDES MAXIMUM “DuctuTy ‘AND 
RESISTANCE—ONLY OBTAINABLE WHEN PROCESSED 
UNDER KRUPP NIROSTA PATENTS BY THESE LICENSEES: 


SUMMERILL TUBING COMPANY 
UNION DRAWN STEEL COMPANY 
THE WALLINGFORD STEEL CO. 


CASTING LICENSEES 
THE CALORIZING COMPANY 
THE CHAPMAN VALVE MFG. CO. 
CHROME ALLOY PRODUCTS, INC. 
CLEVELAND ALLOY PRODUCTS CO. 
THE DURIRON COMPANY, INC. 
ELECTRIC STEEL FOUNDRY CO. 
GENERAL ALLOYS COMPANY 
MICHIANA PRODUCTS CORP. 
MILLBURY STEEL FOUNDRY CO. 
MILWAUKEE STEEL FOUNDRY CO. 
MONARCH FOUNDRY COMPANY 
PACIFIC FOUNDRY CO., LTD. 


SHAWINIGAN STAINLESS STEEL & 
ALLOYS, LTD. 


ST. JOSEPH ELEC. STEEL CASTINGS CO. 
STANDARD ALLOY COMPANY 
WM, J. SWEET FOUNDRY CO. 


PENNSYLVANIA FORGE CORP. THE SYMINGTON COMPANY 
PITTSBURGH STEEL COMPANY’ —TAYLOR- WHARTON IRON & STEEL CO. 
REPUBLIC STEEL CORPORATION _— TEXAS ELEC. STEEL CASTINGS CO. 
SHARON STEEL HOOP COMPANY WARMAN STEEL CASTING CO., LTD. 
SPANG-CHALFANT & CO., INC. | WASHINGTON IRON WORKS 

THE STANLEY WORKS THE WEST STEEL CASTING CO. - 

















Exhibit Room 2638 New York Central 
Headquarters - Building 
Krupp Nirosta Co., Inc. New York, N. Y. 





SNIROSTA’: AND THE INTERLACED TRIANGLES ARE THE TRADE-MARKS FOR HIGH-CHROMIUM NICKEL STEEL ALLOYS PRODUCED UNDER PATENTS OF KRUPP NIROSTA COMPANY. INC. 


IDENTIFIES NIROSTA 


BARS— CASTINGS -FORGINGS— PLATES— SHEETS—STRIP—TUBING—WIRE—AND INNUMERABLE FINISHED PRODUCTS THROUGH FABRICATORS 
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Tu TONNAGE OF NIROSTA 
has doubled during the past twelve months. 
This inspiring progress was made during a 
notoriously dull metal market. 

In a maze of new metals, Nirosta has 
attracted the united support of the leading 
alloy steel producers. Forty-nine of them 
have obtained licenses to produce Nirosta. 

The bulk of the nation’s electric furnace 
ingot capacity is now Nirosta licensed. 

The cream of America’s and Europe’s alloy 
steel experience is serving Nirosta users. 

The leading architects of the land have 
singled out Nirosta for their monumental 
structures. 

The keenest engineering minds have 





satisfied themselves that under many 
conditions only Nirosta will withstand 








corrosion, and that it is the 





only non-corrosive fer- 
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Lowest Cost 
Per Gallon 


. - » measured by years of service is an out- 
standing characteristic of Dixon’s In- 
dustrial Paints. 


Known for more than 65 years as Dixon’s Silica-Graphite 
Paints, they are composed of pure boiled linseed oil com- 
bined with the highest grade of flake silica-graphite. 


And flake silica-graphite has proved, over the years, to be an 
unusual pigment for metal protective paints. It is absolutely 
inert, and is not affected by the action of gases, acids, alkalis, 
and other destructive agents. It has a peculiar quality of 
“water repellancy” and as corrosion does not occur except 
in the presence of moisture, much longer protection is as- 


sured. 


A complete line of industrial paints in 14 colors, including 
Bright Aluminum, and Standard Red Oxide is now offered. 


WRITE FOR COLOR CARD NO. 99-BI. 


Paint Sales Division 


Joseph Dixon Crucible Company, Jersey City, N. J. 


Established 1827 D N 


Trace Wann 
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small decline during that month. The 
continued curtailment of crude produc- 
tion and the indicated increase in gaso- 
line consumption in September were re- 
flected in total stocks of all oils. These 
stocks on September 30 amounted to 678,- 
508,000 barrels, a reduction of 7,349,000 
barrels during September. While these 
figures show improvement in the statis- 
tical position of the industry at this time, 
it is apparent that further effort will be 
required on the part of refiners to re- 
duce excessive stored supplies of gasoline 
by continued curtailment of runs to stills. 


A MONG the many changes an- 


nounced in crude oil prices lately was the 
general adoption of a new gravity sched- 
ule eliminating postings on _ gravities 
above 40. This is of particular conse- 
quence to refiners using crudes produced 
in the Big Lake field of West Texas, 
which formerly commanded the top price 
because of high gravities which ranged 
above 44. The new price schedules fix- 
ing the top price at 40 gravity affect a 
number of high gravity crudes produced 
in other sections of West Texas as well 
as in Oklahoma and Kansas. In the 
North Louisiana fields, differentials are 
still to be posted on crude up to 44 grav- 
ity and above, the top price applying to 
44 gravity oil. 


dL te major project of an expansion 
program estimated to cost $1,000,000 at 
the plant of Emlenton Refining Com- 
pany, Emlenton, Pennsylvania, consists 
of the construction of a 1,000 barrel 
capacity Dubbs cracking unit. Addi- 
tional distillation, and auxiliary equip- 
ment including boiler plant and filter 
house expansion is included in the pro- 
gram, now partially complete. Products 
of Emlenton Refining Company are 
marketed through Sterling Oil Com- 
pany. 


VY ITH the acquisition of the 


Indian Refining Company, Lawrence- 
ville, Illinois, in the event the proposed 
merger goes through, The Texas Cor- 
poration, offering one share of its 
stock for eight shares of Indian Refit- 
ing Company, will be in possession of 
another central states refinery of m@ 
jor proportions. Indian Refining Com- 
pany has a 17,000 barrel crude distilla 
tion capacity, 12 ctacking units consist 
ing of eight Dubbs and four (Cross, 
totalling 12,000 barrels capacity—and 
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Special Burner 
for 


Gasoline Plant and Refinery Work 


Burns Rectifying column and Still gases 
with a short flame. 


JOHN ZINK COMPANY 


Oklahoma Natural Gas Building — Phone 4-9838 
TULSA, OKLAHOMA 















--Mf It’s for SAFETY 


-—We Have It! 


No matter how exacting your safety requirements, PULMOSAN 
can serve you. Our Safety Engineers will be glad to make 
recommendations for your plant, without charge. Write us your 
safety problems, or mail coupon for information on equipment 


especially designed for refineries. 


Chemical Cartridge Respirators 
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in addition two lubricating oil plants, 
the newer one being of the lately de- 
veloped Gover‘s Process, employing 
the new chemical diphenyl as an indi- 
rect heating medium in vacuum distil- 
lation. Incidentally, the first commer- 
cial Cross cracking unit was installed 
at the Lawrenceville plant of Indian 
Refining Company. 

This merger has been rumored for 
two years or more, reviving last year 
when the Lawrenceville plant began re- 
ceiving crude from the Texas-Empire 
Pipe Line Company. This additional 
plant will give The Texas Corporation 
a total of 229,000 barrels skimming cap- 
acity in 22 refineries, 157,100 barrels 
cracking capacity in 109 cracking units 
consisting of 83 Holmes-Manley units, 
one de Florez vapor phase, 11 pressure 
Coke, nine Cross, one tube and tank 
and four Dubbs units. Heretofore The 
Texas Corporation has never operated 
the latter units at any of its plants. 

Indian Refining Company has not 
paid a dividend. The dividend rate on 
The Texas Company is $3.00 annually. 
Successful culmination of this deal is 
contingent upon deposit of 75 per cent 
of Indian Refining Company on or be- 
fore December 15, 1930, with The 
Texas Company reserving the right to 
declare the offer binding with the de- 
position of 51 per cent of the Indian 
Refining Company stock. 


AA comurrree of four mem- 


bers has been chosen to arrange the 
program for the next annual meeting 
of the Natural Gasoline Association of 
America with S. S. Smith of the Shell 
Petroleum Corporation as _ chairman. 
Other members of the committee are 
E. W. Zublin, Texas Pacific Coal & Oil 
Company, G. P. Bunn, Phillips Petro- 
leum Company and W. W. Robinson, 
The Texas Company of California. 
The annual meetings of the association 
are held in Tulsa and the next one will 
be in the third week of May, 1931. 


Fun largest single cracking plant 
in the refining industry is under con- 
struction at the Avon refinery of As- 
sociated Oil Company, California, sub- 
sidiary of Tide-Water Associated Oil 
Company. The 10,000-barrel unit will 
be erected at an over-all cost of $2,- 
000,000. This also marks the first en- 
trance of Associated Oil Company into 
oil cracking on a major scale. Several 
years ago the company experimented 
with a small unit, since inoperative. 
The new unit is also the first Tube and 
Tank unit to be erected on the West 
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EXPLOSION -PROOF 


MIXERS 


Hy-Speed Portable Electric Mixers 
are the most efficient machines 
manufactured for blending, com- 
pounding, mixing or agitating all 
oils and Tiquid chemicals. 

They clamp to any tank or vat in 
one minute and produce a more 
thorough, rapid mix... . more 
economically than by any other 
process. Capacities from five to 
50,000 gallons. 

Write for your copy of 
«The Hy-Speed Age» 
...+« the Solution of your 
Mixing Problems. 


ALSOP 


ENGINEERING 
COMPANY 
AT West 63rd St. 

New York City 







For mixing 


LUBRICATING OILS 
LIME AND OIL 
FULLER’S EARTH & OIL 
ALL LIQUID CHEMICALS 
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Heavy Duty Expanders for 
Still Tubes 





Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 


SONS 


Wilmington, Del. 
Established 1870 











Expanders since 1884 
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The Month in Review 








Coast. This process is controlled by 
Standard Oil Company of New Jer- 
sey, and the late design incorporates 
several special features recently devel- 
oped by the manufacturing department 
of the building company. Two furn- 
aces are provided (a practice gaining 
favor in cracking systems) and the unit 
will be of the high pressure type. In- 
cluded in the building program is bub- 
ble type fractionating columns, redis- 
tillation units of tubular type, and 
power plant. The Avon refinery has a 
rated capacity of 60,000 barrels daily. 
E. B. Badger & Sons Company are in 
charge of the new construction work. 


i ene OIL & REFINING 
Company has sold its service stations 
to Wilcox Oil & Gas Company. It is 
now rumored that Wilcox Oil & Gas 
Company will buy the 2500 barrel Peer- 
less Oil & Refining Company plant at 
Chanute, Kansas, remodel and enlarge. 
During the past year Wilcox Oil & 
Gas Company has rebuilt its Bristow, 


Oklahoma, refinery, enlarging from 
1000 to 4000 barrels, including 1000 
barrels of Dubbs cracking capacity. 


Also it has purchased Pampa Refining 
Company’s 3000 barrel skimming plant 
at Pampa, Texas. 


Pom OIL COMPANY is now 


marketing Purol-Ethyl. A comprehen- 
sive advertising campaign through 
newspapers, radio and outdoor adver- 
tising, points out seven points of su- 
periority in the new fuel which re- 
places the company’s Purol-Pep as a 
premium fuel. Purol-Pep, due to in- 
creased refining facilities, is now being 
sold by company stations and dealers 
at regular prices. Purol-Pep, a prod- 
uct of the recently developed Gyro- 
Vapor phase cracking process, is claim- 
ed to have unusual anti-knock qualities. 


Conseco has been start- 
ed on a new plant at Kinsui, Japan, to 
produce gasoline from natural gas, ac- 
cording to a dispatch from Vice Con- 
sul Charles S. Reed at Taihoku, made 
public by the Department of Com- 
merce. At present there is reported to 
be a daily flow of 30,000,000 cubic feet 
of gas from one well in this basin, 4 
source from which the producers ex- 
pect to obtain 14,400 gallons of gaso- 
line. It is estimated that this amount 
will not only supply the demand in 
Taiwan but will allow exportation to 
Japan proper of a considerable amount. 
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If Hills-McCanna Lubricators are installed on 
your equipment you can be certain that the 
correct amount of oil is being delivered to 
poirits -thrat~ need: it. 


Single Plunger Does It 


The single acting plunger pumping principle of 
Hills-McCanna Lubricators insures a continu- 
ous flow of clean fresh oil to distant bearings 
under pressure. 


Types available for Centrally Controlled or 
Individual Systems. 


Catalog on request. 


A Battery of Single 

Feed Units lubricating 

steam pumps in pump 

house of large crack- 
ing plant. 
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Automatic Outside Control 
Of Wax Presses 


By GEORGE REID, Associate Editor 


control of the pressing operation, filling, dump- 

ing and cleaning eight wax presses with all of 
the work performed in a closed system—are some of 
the interesting features of the new dewaxing plant re- 
cently completed at the plant of Indian Refining Com- 
pany, Lawrenceville, Illinois. The plant is no doubt 
the first of its kind in the refining industry, and like 
the food canners, operators of this plant produce wax 
under conditions where “no human hand can touch it.” 
The wax plant, with its eight wax presses having a 
total capacity of 70,000 to 80,000 gallons daily, was 
perfected along with the development of the Govers 
Process for the manufacture of waxfree lubricants. 

In the Govers Process a large fraction of lubricating 
oil distillate is removed from topped crude by a primary 
vacuum distillation. This cut goes much deeper into 
the crude than did previous practice which involved the 
distillation of a wax distillate cut taken overhead in the 
usual shell still process. With the Govers process a 
much larger lube fraction is removed which correspond- 
ingly increases the production of both lub- 
ricating oils and finished wax. The crude 
processed does not work up into cylinder 
Stock, therefore it is necessary to take the 


] OW pressure wax pressing, automatic and remote 


lube fraction as an overhead distillate. 
Through the use of the vacuum system 
as discussed in the October issue of THE 
REFINER AND NaTuRAL GASOLINE MANU- 
FACTURER, “‘Govers Process Built to Use 
Diphenyl as Indirect Heating Medium,” 
page 63, the crude yields a very large frac- 
tion of wax distillate which is utilized by 


Control 
the new process for the manufacture of ss "filters ‘0 





an unblended, low cold test, paraffin base motor lubri- 
cant. 

From the receiving tank at the primary vacuum dis- 
tillation unit the lube oil distillate is taken to a battery 
of mixing tanks, close to the dewaxing plant. In these 
tanks the oil is mixed with the solvents employed in 
the Govers Process. Information regarding the solv- 
ents is not yet being released by the company, pending 
certain additional development work. However, each 
of the tanks is provided with an electrically driven me- 
chanical mixing device which aids in securing intimate 
contact between the oil and solvents. The mixing pro- 
cedure is carried out at 90°F. and because this tempera- 
ture must be constant the tanks are well insulated, and 
provided with means of heating in cold weather. 

All storage tanks for mixing, “graining” storage of 
solvents, or mixtures of oil and solvents, are gas tight, 
and provided with a cushion of air at the top. Each 
of the vertical tanks are provided with automatic 
gauges of the Liquidometer type, made by Liquidometer 
Corporation, Long Island City, New York, which read 
direct in gallons or in barrels, as the needs 
may be. These instruments are necessary 
wherever volatile fluids are stored in an 
air-tight tank. In other tanks where non- 
volatile materials are stored they are sim- 
ply an added convenience. Each tank is 
provided with either a recording or indi- 
cating thermometer, since temperature 
readings are required not only for process 
work but for plant accounting purposes. 
Where oils are stored and handled under 
pressure and with an air cushion at the 
top maintaining a constant pressure un- 
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Filter press used in automatic outside control process 


der automatic regulation, such automatic gauging de- 
vices are essential. 

From the mixing tanks the oil and solvent mixture 
is conducted to a series of two sets of chilling coils, 
one of which was chilling to minus 4° and the second 
chilling the oil on down to minus 10°, at the time of 
the writer’s visit. In this solvent process the pressed 
oil gains a little in pour test rather than losing some 
few degrees pour test as occurs in the customary 
pressing operation. 

Leaving the chillers the oil-solvent mixture passes 
into another battery of vertical tanks which are 
termed “grainers” at this plant. Here the oil is 
stored under 40 pounds pressure, which is also the 
pressure of the wax pressing operation, and under a 
cushion of cold air. These tanks are also heavily 
insulated, as the low temperature must be held 
through the pressing operation. Further, they are 
provided with electrically driven stirring device 
which keep the cold wax-oil-solvent-mixture in 
constant agitation to prevent the settling of the crys- 
talized wax. 


PASSES THROUGH DEWAXING PLANT 


The pressure on the grainer tanks is sufficient to 
force the mixture through the dewaxing plant, since 
this is a low pressure pressing operation. Eight 
Vallez presses are used to remove the wax. After 
pressing the wax passes to a solvent recovery plant 
through one circuit and the dewaxed oil passes to a 
second and larger solvent recovery unit. This stage 
is provided only for the recovery of the solvents. 
After this treatment the wax is either recrystallized 
again and re-pressed, or it is sweated and chipped 
in the customary manner. The dewaxed lubricating 
oil is taken through additional steps of the process 
and given a final vacuum distillation before it is 
ready for marketing. All manifolding and pipe con- 
nection work in connection with the various batteries 
of vertical tanks, and other equipment, is done with 
tight fitting gasketed flanges, and all valves used in 
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tnis part of the process are 
Merco-Nordstrum plug 
cocks. 


In the dewaxing room 
there are 10 Vallez rotating 
leaf filters. Each is pro- 
vided with 21 canvas cov- 
ered plates, spaced on six- 
inch centers, and the 
presses are never opened 
during operation. Such a 
system practically  elimi- 
nates all solvent losses, 
The leaves rotate on a hol- 
low shaft at the rate of one 
and one-half revolutions 
per minute. This rotation 
is said to be of value in 
providing a uniform thickness of wax cake on the 
leaves. The closed system effects a minimizing of fire 
hazards. 

Each of the eight presses is filled, pumped, cleaned, 
and started refilling every 40 minutes, with all of the 
work done by remote control valves located in an- 
other room away from the presses. The control 
room is at atmospheric temperature, while the press 
room is held at 15° below zero. 

In the control room one operator is provided for 
each two or three presses. All work is done by the 
clock. For example, a press is filling for 15 minutes, 
during which time it is filtering oil from the wax 
and caking the wax on the 42-inch rotating leaves in 
the press. At the end of 15 minutes the operator 
turns a blast of cold, dry air into the filter for two 
minutes which cleans the filter of oil, blowing it back 
to the grainer tanks. After this he opens another 
valve which permits the air to dry out the wax cake, 
which is about three-fourths of an inch in thickness. 
Thirteen minutes are allowed for drying the wax 
with this cold air. The air used, incidentally, is also 
kept in a closed circuit, circulating from presses back 
to a surge or storage tank, where a set of chilling 
coils are installed to dry it and hold the temperature 
down to about 15° below zero. 

After the drying procedure the air is cut out of 
the filter and 10 minutes are allowed for the cleaning 
of the press. The wax either falls off of the leaves, or 
a little bit of air pressure is inserted in reverse to the 
flow of the oil which knocks the wax off the plates. 
For this purpose, although it is seldom necessary, 
an air inlet is provided at the end of the hollow cen- 
tral shaft through which the wax-free oil leaves the 
filters. This is the same motor driven revolving 
shaft to which the leaves are secured. While the 
wax is leaving the leaves and falling to the bottom 
of the press, the operator has thrown a clutch by re 
mote control, which in turn causes gears to mesh 
and start the screw type wax conveyor at the bot 

(Continued on page 146) 
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The DeFlorez Furnace 


By PAUL F. SWANSON 
The M. W. Kellog Company 


URING the past few years the adaptation of the 
DeFlorez heater to various refining operations, 
such as topping, rerunning, liquid and vapor 

phase cracking, has been notable. The principles of 
combustion underlying the design and operation of this 
heater have been recognized and applied extensively 


during recent months. 


The tendency in conventional tubular heater design 
has been the application of both radiant and convection 
heat transfer in a furnace, with two distinct heating 
zones. The first section of such a furnace consisted of 
tubes in view of the flame, absorbing heat by radiation, 


while the secondary bank shielded from the flame, ab- 
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sorbed heat by convection from the somewhat cooled 
flue gases flowing over the tubes. To insure mild fur- 
nace conditions and to protect the tubes nearest the 
flame, excess air ranging from 50 per cent to 100 per 
cent of that necessary for combustion has been em- 
ployed. As a further effort to obtain mild heating con- 
ditions, in some cracking furnaces where the oil is 
heated to temperatures of 900° or more, the flue gases 
have been recirculated in order to cool the products of 
combustion and relieve the tubes nearest the fire of 
too great a burden. 


Flue gas recirculation is indeed an effective control, 


particularly on cracking furnaces of the two-zone type, 





Florez cracking process and the verti- 
cal tube. heater perfected by the same 
designer, several modifications and im- 
provements have been developed as the | 

_unit and furnace have been adapted to | 
various refining processes. The accom- | 
panying article by P. F. Swanson brings 
the development of this type of heater 
down to date, and the article is presented , 
in line with the policy of the publishers 

| of this magazine to keep the industry in 
| touch with late developments in all types 
| of processes employed in the manufacture 

of petroleum products. (See Refiner—“A 

New Type of Cracking Unit,” Dec., 1929, 

page 67). : 

About 60 of these heaters are now in 
operation in the plants of Gulf Refining 
Company, The Texas Company, Sinclair 
Refining Company, and Tide Water Oil 
Company. Atlantic Refining Company is 
now installing four De Florez cracking 
units at its Philadelphia plant, each con- 
taining an upshot heater of approximate- 
_ ly 45,090,000 .B.t.u. oil rating and includ- 
* | ing about 5,500 square feet of surface. 

| Standard Oil Company of New York is 
installing units of this type at Greenpoint 

’ Buffalo, Pe ot : 
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in that the distribution of heat pickup between the two 
banks may readily be varied by an increase or decrease 
in percentage of gases returned to the combustion zone. 


However, in such furnaces the rate of heat transfer 
may be as high as 12,000 B.t.u. per square foot per 
hour in the tubes near the flame, while in the cooler 
portion of the convection bank the rate may be as low 
as 1000 B.t.u. per square foot. The average transfer 
rate approaches 4000 B.t.u. per square foot per hour. 
Also, in such furnaces from 50 per cent to 60 per cent 
of the total heat absorbed by the oil is picked up in the 
radiant section. 

Recent developments have shown that a much greater 
portion of the total heat absorbed by the oil can be 
transferred by radiation with the same overall efficiency, 
but with much less surface. Experiments on existing 
two-zone furnaces clearly indicate that, where formerly 
50 to 60 per cent of the total heat absorbed by the oil 
was radiant energy, now 80 per cent or more of the 
heat picked up may be radiant energy. Tubular heaters 
are now being designed of the two-zone box type, with 
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Downshot DeFlorez Heater with Tubular Economizer 





NOVEMBER, 1°30 





more than four-fifths of the heat absorbed by the oil 
in tubes in view of the flame. 


The basic features of the DeFlorez heater namely— 
the utilization of the maximum radiant heat energy of 
the products of combustion, and the fact that there is 
an even distribution of heat to all the tubes in the fur- 
nace—permit of a higher average heat transfer rate 
than in the two-zone type of furnace without the danger 
of excessive local heating. 


MULTIPLE BURNERS 


The DeFlorez heater consists essentially of a vertical 
cylindrical shell with tubes arranged in a circle against 
the inner wall. The burners are located in one end of 
the cylinder, discharging the products of combustion 
through the center of the chamber and parallel to the 
tubes themselves. The incandescent gases constitute 
a glowing cylinder of fire within the tube circle. Such 
an arrangement insures uniform distribution of radiant 
heat, as all the tubes are located the same distance from 
the flame. Since radiation is a function of the differ- 
ence between the fourth power of the 
absolute temperature of the hea 
source and the medium to be heated, it 
is evident that the greatest transmis- 
sion will be obtained with the mini- 
mum excess air. The heater is designed 
for zero to 25 per cent excess air. Al 
though the design is such that the 
glowing gases are not permitted to im- 





arranged to produce a column of in- 
candescent gases having as great a cir- 
cumferential surface as is consistent 
with the safe operation of the tubes. 
Multiple burners are used to create 3 
larger, less dense column of glowing 
gases capable of delivering more radi- 
ant energy to the tubes than is possible 
= discharging a more concentrated of 
dense column. In other words, thé 
multiple burner arrangement is neces; 
sary to insure the greatest radiating 
gas surface and to reduce the tempera 
ture of the flue gases leaving th 
primary section to about 1300° t 
1400°. The burners are usually s¢ 
back from the tube ends to permil 
combustion to take place before th 
gases reach the tubes. 

The vertical tubes are hung from 
the upper tube sheet which is sup 
ported by columns which also suppo 
the steel shell with its refractory ai! 
insulating brick lining. The verti¢ 
tubes are staggered, being placed ° 
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two concentric circles. These are arranged on wide 
centers with plenty of clearance between the tubes in 
the inner row nearest the flame, so that these tubes do 
not shield the outer tubes and thus reduce the radiant 
heat absorption. With this arrangement the tubes all 
function at the same rate. 

The diameter of the radiant section is fixed by the 
surface requirement, particularly in the larger furnace 
sizes where a maximum tube length of 35 feet is avail- 
able. 

SINGLE FLOW OF OIL 

The DeFlorez heater uses the principle of a single 
flow of oil through the tubes. The tubes are selected 
with an internal diameter small enough so that the cold 
oil velocity of the flowing medium is from four to six 
feet per second. This entails a sacrifice in power to 
overcome the greater pressure drop through the fur- 
nace. This sacrifice is compensated for by the high 
turbulence of the oil through the tubes which tends to 
increase the rate of heat transfer without overheating 
the tubes and which decreases the pos- 
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prevail at the base of the primary section. These fur- 
naces give COs: readings at the base of the primary 
radiant section of 12 to 13 per cent indicating 30 to 15 
per cent excess air when oil fired. 

The downshot furnace has an economizer built on 
one side of the radiant zone. Here the oil entering the 
furnace absorbs heat by convection through the flue 
gases discharged from the tunnel before they pass 
through the air preheater. The flue gases pass either 
upward or horizontally over the tubes. 


OTHER TYPES 


Later developments have introduced the upshot heater 
with the burners at the base of the shell, and the 
economizer and air preheater superimposed over the 
vertical tube section. Typical furnaces of this type are 
shown in Figures 3 and 4. 

Such a design involves no difficult draft problems, 
as the height of the furnace itself affords much of the 
draft required. A very short stack of 25 to 50 feet is 





sibility of coke deposition in heaters 
where the oil is raised to temperatures 
approximating 1050°. For these high- 
er temperatures ordinary steel tubes 
are used throughout. Runs of more 
than 1100 hours have been made and 
tubes have not been cleaned for six 
months where DeFlorez heaters have 
been used in conjunction with De- 
Florez vapor phase units. 


The first DeFlorez heaters con- 
structed were the downshot type. 
Such a heater, with an economizer at 
one side, is shown in Figure 1. 





Figure 2 shows a further develop- 
ment of the downshot furnace with 
a secondary radiant section consist- 
ing of a bank of tubes placed 
horizontally along the bottom of a 
semicircular tunnel leading from the 
vertical primary section to the econ- 
omizer. 
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In these furnaces the flue gases are 
pulled down through the radiant zone. 
This requires sufficient draft to over- 
come the stack effect of from 20 to : 





40 feet of vertical tube height, keep- 
ing the gases near the center of the 
cylinder to avoid any possibility of 
their licking the tubes and developing 
excessive local heating. In these heat- 
ers negative pressure is necessary at 
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the burners to minimize the tendency 
ot the flame to curl up. Negative pres- 
sures of from .3 to .5 inches of water 
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Downs DeFlorez Heater with Secondary Radiant Section 


FIGURE 2 
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Figure 3 


Upshot DeFlorez Heater with- 
out Tubular Economizer 
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Figure 4 


Upshot DeFlorez Heater with 
Tubular Economizer 








built above the air heater to overcome the friction de- 
veloped by the movement of the flue gases up through 
the economizer and air heater. The upshot furnace is 
more compact, requiring less space, and is more eco- 
nomical to build than the downshot type. 


The furnace shown in Figure 3 contains no 
economizer so that all of the heat picked up by the oil 


is radiant heat. 


An air preheater located above the oil tubes preheats 
the incoming air to the unusually high temperature of 
about 800° F. with the flue gases entering from the 
vertical section below at 1400° to 1500° and discharg- 
ing into the stack at 700° to 800° F. This air heater 
in an all radiant furnace is constructed of a special heat 
resisting alloy metal, such as Ascoloy. 


This furnace, operating with 25 per cent to 50 per 
ent excess air, has an overall efficiency of 60 per cent 
to 65 per cent. A furnace of this type has been operat- 
ing successfully for over two years with a minimum 


overall transfer rate of 6000 B.t.u. per hour per square 
foot of external tube surface. For shorter intervals the 
tubes have absorbed heat at from 7000 to 10,000 B.t.u. 
per square foot per hour. 


Today, however, most of the upshot DeFlorez 
furnaces being built contain, over the vertical tubes, a 
small economizer into which the oil to the heater is 
introduced. Figure 4 shows such a furnace. 


A small economizer bank placed over the primary 
radiant section gives greater overall efficiency, greater 
flexibility and ease of control than an all radiant fur- 
nace. This economizer is designed to pick up from 10 
to 20 per cent of the total heat to be transferred. It 
consists of four or five rows of steel tubes placed 
horizontally in a crisscross fashion. Such a bank will 
absorb a great deal of radiant energy from the incan- 
descent gases below, as well as convection heat from 
the stream of gas coming in contact with the tubes. 


The air preheater consists usually of a bank of 
horizontal tubes. Carbon steel tubes are suitable in this 
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Figure 5 
Plan Section Thru Vertical Heater Shown in Figure 4 








case, as they are shielded from the flame by the econo- 
mizer below. The fresh air fan is located either on the 
ground or on a platform up near the air preheater. A 
vertical duct handles the warm air down to the wind- 
box below the burners. The disposition of the vertical 
tubes and the burner arrangement is as shown in Figure 
5, with all tubes clearly exposed to the flame. 

The draft regulation is accomplished by a damper in 
the short stack located over the air heater. A 50-foot 
stack will produce a negative pressure of the order of 
15 inches of water at the top of the radiant section as 
the friction drop through the economizer and air heater 
averages .25 inches. 

In the furnace, with an economizer, the flue gases 
leave the vertical tube section at temperatures of 1500° 
to 1600° and enter the air preheater at 1100° to 1200”. 
The stack temperatures average 700° to 800°. The air 
preheat approximates 400°F. Such furnaces are operat- 
ing with 25 per cent excess air and overall efficiencies 
of 65 to 70 per cent. The overall transfer rate for such 
a heater averages 6500 B.t.u. No attempt has been 





made to determine the maximum capacity of the heater. 


The smallest DeFlorez heater built to date has an oil 
rating of 7,000,000 B.t.u. The vertical radiant section 
of this furnace contains 670 square feet of tube surface 
composed of three-inch O.D. by two-inch I.D. by 16- 
foot length units. The shell of this section measures 
approximately 12 feet in diameter inside the brick- 
work. 

The larger upshot furnaces have an oil rating of 
about 45,000,000 B.t.u. and contain about 5500 square 
feet of tube surface. The cylindrical shell measures 25 
to 27 feet in diameter inside brickwork. The vertical 
or radiant tube surface amounts to 4500 square feet 
built up of 35-foot lengths of tubing 314 inches I.D. 
These larger furnaces are being adapted primarily to 
vapor phase cracking, where the oil is heated to 1050°. 


The attached photograph shows a DeFlorez upshot 
heater containing 4400 square feet of tube surface as 
applied to a DeFlorez vapor phase unit located at the 
Port Arthur works of The Texas Company. This unit 
has a distillate capacity of 1200 barrels per day. 


Stabilization and Recovery 
Plant 


ber of valuable articles have 

been written on the subject 
of stabilization of pressure dis- 
stillate and the recovery of 
gasoline from refinery vapors. 
As the subject is more thor- 
oughly studied it becomes in- 
creasingly clear that each re- 
finery presents a _ different 
problem and that each refinery 
must be carefully studied in its 
entirety before a suitable type 
of stabilization and recovery 
plant is selected. A plant that 
is a very highly satisfactory in- 
stallation in one refinery may 
prove inadequate or absurdly 
over-designed in another. 


| the past year or so a num- 


Fractionation is the common 
method employed to stabilize 
the wild distillate 
stream from the cracking units. 
The separation of the propane 
and lighter fraction from the 
pressure distillate materially re- 
duces evaporation losses. The 
reduction of the propane and 
lighter fraction to negligible 
proportions also permits the 
recovery plant to produce a sat- 
isfactory recovery of gasoline 
with a much higher butane con- 
tent, this is due to the relative 
vapor pressures of propane and 
butane. For every per cent of 
propane. removed from the 
pressure distillate better than 
3% per cent butane may be 
substituted without increasing 
the vapor pressure of the blend, 
a net increase of more than 2% 
per cent. There is a large sup- 
ply of butane in all refinery 
vapors and the removal of the 
propane and lighter fraction 
from the pressure distillate per- 
mits the utilization of a con- 


pressure 
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Black, Sivalls & Bryson, Inc. 








process products has received much 

attention during the past two years. 
A number of processes have been ap- 
plied to the problem and various meth- 
ods of application of processes are prac- 
ticed by different companies. Late de- 
signs have a decided trend toward sim- 
plicity. 

The degasification unit has been ac- 
cepted by the refining industry as a de- 
vice for reduction of handling losses, 
evaporation, and as being instrumental 
in reduction of chemical treating and re- 
distillation costs, due to the reduction in 
volume of materials requiring treatment 
and distillation. 

In the accompanying article by L. S. 
Gregory, a separate type of assembly of 
apparatus for degasification and stabil- 
ization work is discussed. Mr. Gregory 
was formerly research engineer for Phil- 
lips Petroleum Company, later consult- 
ing engineer, then in charge of design 
for Whealton & Townsend, Inc. He 
is now engineer in charge of design and 
operation of stabilization and gasoline 
plants, engineering division, Black, Siv- 
alls & Bryson. In his papers before the 
Natural Gasoline Association of Amer- 
ica and the American Society of Me- 
chanical Engineers, Mr. Gregory has 
added to the literature on the subject of 
fractionation. 

The following is a partial list of arti- 
cles which have recently appeared in 
these columns having to do specifically 
with gasoline recovery and degasifica- 
tion: 


Theory and Practice of Fractionation in Natural 
Gasoline Plants, by L. S. Gregory, June, 1928, 
page 89. 

_Fractionation and Its Practical Results, by Emby 
Kaye, Jan. 1929, page 71. 

Degasification, Fractionation and Storage of Pres- 
sure Distillates, by G. A. Burrell and R. P. Mase, 
November, 1929, page 77. 

Phillips Stabilizing Plant at Houston, November, 
1929, page 70. 

Design and Operation of High Pressure Fraction- 
ating Columns, by R. Cox, Feb. 1929, page 71. 

Cutting Losses by Efficient Vapor Recover;, by 
H. R. Linhoff, May, 1930, page 83. 

Degasification of Pressure Plant Products, by 
George Reid, July, 1930, page 97. 

Novel Features of Hancock Plant, by Brad Mills, 
Jan. 1930, page 118. 

Stabilizing Unit Handles 290,000 Gallons Daily, 
Sept. 1930, page 119. 


J rroces products of cracking 








siderable portion of this butane, 
with a corresponding increase 
in volume of gasoline at the 
loading rack. 

Debutanization is the term 
commonly employed to desig- 
nate the separation of the bu- 
taine and lighter fraction from 
the pressure distillate. This 
separation will reduce vapor- 
ization losses to practically zero 
and reduce treating, and re- 
running costs, due to the reduc- 
tion in volume of material that 
must be acid treated and rerun. 
The butane and lighter frac- 
tion does not need to be acid 
treated or rerun. But debutin- 
ization considerably increases 
the first cost and operating cost 
of the installation. 

The advantages of debutin- 
ization over depropinization 
are reduction in treating and 
rerunning costs and reduction 
A col- 

lection system for vapors given 
off by a propane free pressure 
distillate may be readily and 
cheaply installed because part 
of the collection system will be 
required for crude still vapors 
no matter whether debutiniza- 
tion or depropinization is em- 
ployed. Since the only time ad- 
vantage that debutinization 
process over that of depropin- 
ization is the reduction in treat- 
ing and rerunning costs and 
since the first costs and operat- 
ing costs of a debutinization 
plant are considerably higher, 
debutinization should not be 
employed unless there exists 4 
severe \treating and rerunning 

problem. 

The recovery plant should 
be designed to extract as much 


in evaporation losses. 
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butane from the refinery vapors as it is possible to 
blend out with the other refinery streams to produce 
a satisfactory tank car gasoline. This desired extrac- 
tion rarely runs over 90 per cent of the butane in the 
gas, but usually lower, 


It is obvious that the recovery gasoline must be stabil- 
ized to reduce the propane and lighter content to a 
negligible amount. The problem in the final analysis 
remains to produce economically the greatest volume of 
tank car gasoline of permissible volatility and vapor 
pressure. 


The plant shown on the flow sheet is designed to 
depropinize 1300 barrels a day of Cross pressure distil- 
late, extract 90 per cent of the butane from the Cross 
gas and refinery vapors, and to stabilize the recovery 
gasoline. It is particularly applicable to a refinery hav- 
ing a low stream pressure and possessing no other 
source of heat. 


The hot vapors from the top of the Cross bubble 
tower are partially cooled and the condensate separated 
out in the accumulator. The condensate, practically 
free of propane and lighter hydrocarbons, is withdrawn 
from the base of the accumulator and cooled. The hot 
gases from the accumulator are further cooled and in- 
troduced into the Cross separator. The cool gas from 
the separator goes to the recovery plant. The cool 
liquid from the separator goes to surge tank. 


LIQUID FROM SURGE TANKS 


The liquid is pumped from the surge tank through 
heat exchange with the hot bottoms and from there into 
the P. D. stabilizer. The overhead gases from the 
stabilizer are water cooled and the condensate pumped 
back to the top of the column as reflux. The stripped 
gas from the accumulator passes out through a back 
pressure valve into the fuel line. The base of the 
column is heated with steam. The hot bottoms, which 
are the stabilized pressure distillate, are passed through 
heat exchange then water cooled and sent to storage. 


The gas from the Cross separator is passed through 
one stage of compression and cooled in the interstage 
cooler. The refinery vapors are compressed through 
The 
cooled vapors and condensate from the interstage cool- 


er go to the interstage accumulator. 


one stage and cooled in the interstage cooler. 


The condensate 
from the interstage accumulator is pumped through 
heat exchange with the hot bottoms into the gasoline 
stabilizer. The gas from the interstage cooler is high 
staged and the hot compressed gas sent directly to the 
gasoline stabilizer. The overhead gases are water 
cooled in a reflux condenser. The condensate is 
pumped back to the top of the column as reflux. The 
stripped gas from the reflux accumulator passes 
through a back pressure valve into the fuel line. The 


base of the column is heated with steam. The hot 
bottoms, which are the stabilized recovery gasoline, are 
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passed through heat exchange then water cooled and 
sent to pressure storage. This stabilized recovery gaso- 
line is blended in with the refinery naphtha just prior 
to shipment. 


The economy in this particular installation lies in the 
fact that a large portion of the pressure distillate is re- 
moved that does not require stabilization and that the 
temperature of the base of the P. D. stabilizer is consid- 
erably lowered by the removal of these heavy ends. 
It is shown on the flow sheet that 718 barrels a day or 
55.2 per cent of the pressure distillate is removed from 
the hot accumulator. This means that only 44.8 per 
cent of the pressure distillate must be treated in the 
P. D. stabilizer. The first cost will not be reduced 
55.2 per cent because the first cost is not in direct pro- 
portion to volume handled, but it will nevertheless be 
noticeably reduced. The operating costs will be re- 
duced approximately 55 per cent due to the fact that 
they are more nearly directly proportional to the 
amount handled. The low temperature existing at the 
base of the P. D. stabilizer, due to the removal of the 
heavy ends before stabilization permits the effective use 
of steam as a heating medium at quite low pressures. 
This low base temperature also requires less heat ex- 
change equipment over an installation handling the same 
volume but working at a higher temperature. 


In the recovery plant, extraction and stabilization 
takes place in the same column. This method, to the 
writer’s knowledge, was first employed in the petroleum 
industry by the Phillips Petroleum Company. This 
company installed a plant at Homer, Louisiana, in 1926, 
to extract and stabilize gasoline from casinghead gas. 
Data derived from this installation amply proved the 
feasibility of this method if installed under conditions 
peculiarly suited to its operation. Considerably less 
equipment is required in such a type plant compared 
to an oil absorption plant with gasoline stabilizer, there- 
fore the first cost is naturally lower. 

Any purchased casinghead may be stabilized in the 
gasoline stabilizer if it is desired to stabilize the casing- 
head. It is assumed that such casinghead would only 
be purchased when the market justified the buying of 
such a grade. 


The recovery plant as shown is not as complex as an 
oil absorption plant and is therefore easier to operate. 
The quality of the product may be readily controlled 
by changing the column pressure or base temperature. 
The plant will also readily take care of fluctuations in 
gas volume. 

In conclusion, the use of hot accumulator in the 
Cross vapor line will materially reduce the first cost 
and operating costs and permit the use of quite low 
pressure steam as a heating medium. The first cost 
of the recovery plant is less than the cost of an oil 
absorption plant with a gasoline stabilizer. The opera- 
tion of the recovery plant is considerably simplified 
over that of an oil absorption plant with gasoline stabil- 
izer. 
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Mexican Kerosene 
Cracked at 300 Pounds Gives Good 


Anti-Knock Gasoline 


NE of the most 
() important devel- 

opments in refin- 
ing is the commercial 
cracking, at relatively 
low pressure, of Mexi- 
can kerosene stock to 
produce more than 60 
per cent motor fuel of 
better than 60 per cent 
benzol equivalent. 


This commercial oper- 
ation followed the dem- 
onstration that Pennsyl- 
vania paraffin light oil, 
though differing in 
chemical characteristics 
from the Mexican naph- 
thenic kerosene _ stock, 


By GUSTAV EGLOFF and E. F. NELSON 





LIGHT OIL CRACKING AT LOW 
PRESSURE 


EXICAN kerosene stock is being 
cracked commercially every day at 
pressures of 300 pounds and below. 


In one commercial test a Dubbs unit cracking 
Mexican kerosene made a continuous run of 23 
days producing 64.9 per cent of motor fuel of 
60 per cent benzol equivalent. Pressure during 
this test was 300 pounds; temperature 892°F. 
A total of 54,912 barrels of kerosene was put 
through. By-products were tractor fuel, fuel oil 
and gas. 


Characteristics of charging stock were: spe- 
cific gravity, 0.837; A. P: I. gravity, 37.5; per 
cent sulfur, 0.873; per cent-sediment and water, 
0.10; initial boiling point, 329°F. 

Characteristics of the cracked distillate were: 
specific gravity, 0.781; aA. P. I. gravity, 49.7; 
per cent sulfur, 0.36; initial boiling point, 97°F. ; 


The flow diagram, 
plan view and side ele- 
vation, together with 
photographs, illustrate 
the apparatus in which 
the cracking process was 
operated by flashing the 
cracked residue. The 
method of operation fol- 
lows: 


The Mexican kero- 
sene distillate is pumped 
into the flash dephlegm- 
ator wherein heat is in- 
terchanged with the va- 
pors flashed from the 
cracked residuum. The 
mixture of heated kero- 
sene distillate and con- 





but resembling it in be- 
ing highly refractory, 
could be converted suc- 





10 per cent off at 192°F.; 50 per cent off at 
345°F.; end-point, 509° F. 


densed vapors is then 
pumped into the de- 
phlegmator wherein fur- 
ther heat exchange takes 








cessfully without resort- 
ing to extreme pressures. 

These two achievements have effectively exploded 
the theory held by many petroleum technologists 
that very high pressures were necessary for com- 
mercial cracking of such stocks as kerosene distil- 
late. Both Mexican and Pennsylvania light oils are 
being cracked commercially at pressures of about 
300 pounds. The same type cracking units which 
are doing this are handling residual stocks and 
heavy crudes, with only minor change in operating 
conditions. 

One typical commercial test, using the cracking 
process on Mexican kerosene stock, during 23 days 
of continuous operation, produced as an average 64.9 
per cent of motor fuel having over 60 per cent ben- 
zol equivalent. This was accomplished at an aver- 
age daily rate of 2339 barrels while operating at 
pressure of 300 pounds and temperature of 892°F. 
A total of 54,912 barrels of kerosene stock was con- 
verted continuously by the cracking process, into 
motor fuel, tractor fuel, fuel oil and gas in a Mexi- 
can refinery. 


place with the cracked 
vapors from the reaction chamber. The mixture of 
kerosene, flashed vapors and reflux condensate is 
passed to the heating coil by means of a hot oil pump. 
The temperature of the oil entering the coil is approxi- 
mately 810°F. The oil flows through the heating coil 
reaching a temperature of approximately 890°F. as it 
passes into the reaction chamber. The hydrocarbon 
vapors from the chamber enter the bottom of the de- 
phlegmator at a temperature of about 845°F. 

The cracked vapors leaving the top of the de- 
phlegmator at about 500°F., pass through a cooling 
coil and thence to a receiver where they are collect- 
ed as a liquid product and gas. The pressure of 300 
pounds on the cracking system is controlled by re- 
lease of the excess gas produced. This gas is used 
to fire the pressure still, and the excess, when pro- 
duced, is utilized in other parts of the refinery. The 
pressure distillate is degassed by reduction in pres- 
sure in a secondary receiver not shown. To main- 
tain constant temperature of the vapors at the top 
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of the dephlegmator, a portion of the pressure dis- 
tillate is pumped back in controlled amounts. 


The cracked residue is subjected to reduced pres- 
sure as it leaves the bottom of the reaction chamber 
passing to the flash chamber. The cracked resid- 
uum is partially vaporized in the flash chamber, the 
very light vapors passing through a water condenser 
and thence to storage. The flashed residue flows 
or is pumped to storage. 


HEMPEL ANALYSIS 

The cracked distillate analyzed by the Hempel 
glass bead column method gave the following prop- 
erties : 


es lw au ces cesareus oe 0.781 
Ge Gs i oa asics a <ninweeteais 49.7 
SN I ONE ed, ns sw aewas ac bews cae 0.36 
Temperature 
re. °F. 
NMR ECL OS. Sukh e Mecash oe cess 36 97 
Per cent 
Distilled over 
10 89 192 
se 117 243 
30 138 280 
40 155 311 
50 174 345 
60 187 369 
70 202 396 
80 220 428 
End point 265 509 
Bottoms, per cent 1.5 
Distillation loss, per cent 4.5 


CHEMICAL TREATMENT 
The cracked distillate is commercially treated by 
means of sodium plumbite, sulphuric acid and water, 
and again with plumbite solution. This is called 
the “split plumbite” method of refining. 


The cracked distillate is agitated with one to 1.5 
per cent of 20 Baume sodium plumbite solution by 
volume of the oil. The distillate is then thoroughly 
water-washed. Sulphuric acid of 60 Baume is agi- 
tated with the cracked distillate at the rate of four 
per cent by weight of the cracked distillate. The 
acid treated oil is thoroughly washed with water. 
After water-washing, the cracked oil is again treated 
with from one to 1.5 per cent by volume of 20 Baume 
sodium plumbite solution. 


After chemical treatment the cracked distillate is 
pumped to a pipe still wherein fractionation takes 
place into motor fuel and Diesel or furnace oil or 
tractor fuel. The motor fuel fraction is finally treat- 
ed with 6-8° Baume caustic soda solution. 


PRODUCTS FROM CRACKING 


The cracked motor fuel produced has a benzol 
equivalent of 52 per cent when using as the base fuel 
Mexican straight-run gasoline ; however, using Penn- 
sylvania gasoline the benzol equivalent is over 60 
per cent. 
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The pressure distillate bottoms makes an excel- 
lent furnace, Diesel or tractor fuel, due to its low 
cold test and fluidity. It is also useful for gas- 
making purposes or may be cracked into further 
yields of motor fuel. 

The incondensable gas is an excellent fuel, having 
a B. T. U. content of 1300 or higher. It may be 
used as enriching gas for blue gas or producer gas. 

The flashed residue has a higher B. T. U. content 
than the kerosene distillate per barrel of oil, and has 
good fluidity and cold test. It may be used as re- 
finery fuel or marketed as such. 


MEXICAN KEROSENE DISTILLATE ANALYSIS 

The Mexican kerosene is of naphthenic character- 
istics. It shows 83 per cent boiling below 572°F. 
and analyzed as follows by the A. S. T. M. 100° cc. 
distillation : 


INE ERUNS 55S e oS VORP Alaa sop oe 0.837 
P Rag yh SS Gn Pee Kd Sas ancke ae 37.5 
NOS MO CRN oo aise ok o's gala 0.75 
Bo ae Wa OR GORE Nioiw. vais csc sewetoonns 0.10 
DISTILLATION RANGE 
oC. OF. 
5 ice, 165 329 
Per cent 
Distilled over 
187 369 
20 204 399 
30 220 428 
40 238 460 
50 244 471 
60 258 496 
70 276 529 
80 289 552 
90 310 590 
98 355 671 
83 per cent distilled over at 300 572 
SUMMARY OF CRACKING DATA 
1. Throughputs and Yields of Products 
Kecosene: stock (total Darreéls)......5. 6 ec so eos 54,912 
Seah OS ORY Ott GETORU. 5 60.55 e.c.c sce shi xawesseee 2,339 
Cracked distillate. (total barrels) 2.....4.5. 00k. c cece 44,854 
Per: cent -‘of ‘kerosene «cracked... 0... f56606 cas bees 81.7 
Cracked residuum (total barrels) ...............-008. 6,446 
EOE: Cal - CERCIIOE oi ois be wus he KS Fke Se 11.7 
Coke (total tons, one ton—2000 pounds)............ FAS 
Coke (pounds per barrel oil cracked) ................ 0.26 
Cus CORE “Gill 4088; DOr CENTS A 5 hele ete cb aces 6.6 
Cee SOO Dre ioe nied bcd cen nandvoce 35,618 
Barrels: per day: Of: Streanrs & . os 5055 6s 50 655 5 Sskcs 1,517 
FOr COME GE: Oth CPACKEE ois nas os phn spb ce tee ee ee 64.9 


Furnace or Diesel oil or tractor fuel (total barrels). 7,222 
PRE COME OF“ Oi GEMOE obo oooh kk 5G po ghakon bes 13.1 


Distillation loss of cracked distillate basis of oil, 


TOR ORE i ES OF aciducatce ae seek ee RU DP Cee Ho sae ae 3.7 
2. Operating Conditions 

Pressure (pounds per square inch)................000- 300 

Temperatures 

oC. °F; 

Transfer liquid to reaction chamber....... 478 892 

Vapors to dephlegmator.:. .. 22. 3...6085 886. 452 846 

Vapors to: cONGENSET: 6 os 6c Bo Vacs a deees 261 502 

Combined feed to heating tubes............ 433 gil 
Furnace: 

Or: SD SOR gas san 0 xg uh i aneaimees 691 1276 

Time from fire to producing cracked distillate.... 7 hours 

Time producing cracked distillate........... 563.5 hours 
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Lubrite Operating New Type 
Cracking Process 


By GEORGE REID 
Associate Editor 


FTER operation during the past year at the East 

St. Louis, Illinois plant of the Lubrite Refining 
Corporation (Vacuum Oil Company subsidi- 

ary) the cracking process perfected by C. J. Pratt, 
and operating under United States patent letter 
1,752,264, has been introduced to the refining indus- 
try. The process has been developed at the East St. 
Louis plant on the semi-commercial basis of 375 bar- 
rels daily, rated capacity. Among the features of the 
process are such factors as the use of only overhead 
stocks for charging to the cracking coils, this stock 
being distilled from heavier charging stock by direct 
heat exchanger within the unit. Oijl that reaches 
the cracking coil tubes has been previously subjected 
to a different set of cracking conditions. Because 
of the heat exchange efficiency fuel consumption is 





relatively low and the fuel residuum is normaly free 
of coke. Any type of charging stock may be handled, 
including kerosene, gas oil and fuel oil, or heavy 
crudes. Control is centralized and simple, and the 
operation is flexible. 


Charging 26 gravity topped Mid-Continent crude 
and running to a 14 gravity fuel oil residuum, at 
the rate of 375 barrels per day, 42 per cent gasoline 
has been produced, and this was blended with an 
equal proportion of Mid-Continent straight run 
gasoline to produce a motor fuel of approximately 40 
per cent benzol equivalent. Operating in this man- 
ner, about 80 per cent liquid products were recovered 
from the unit, this including 42 percent of 425 end 
point 80 per cent benzol equivalent gasoline of blend- 
ing stock, and 38 per cent residuum. Twenty per 
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cent is gas and loss, but from the gas there is re- 
ported a recoverable three gallons of gasoline per 
thousand cubic feet, which is processed through an 
absorption type gasoline recovery system. The 
stripped dry gas is then employed for fuel under the 
cracking furnace. 

There is no cracking chamber or coke accumulator 
vessel incorporated in the design of this unit, and it 
consists essentially of cracking coil, evaporator, 
bubble tower, condensers, heat exchange equipment 
and gas separator. The furnace or heating element 
consists of 72 three-inch O. D.; 2%-inch I. D. steel 
tubes and 46 2% inch O. D., two-inch I. D. chromium 
steel tubes 11 feet long. The evaporator is 4% x 30 
feet in size, containing coils at the top and in the 
midsection with bubble trays between these sections. 
The bubble column is 5 x 35 feet in dimensions and 
contains 12 bubble cap trays. 

The unit starts operating on gas oil held in stor- 
age in one of the supply tanks—and when on stream 
fuel oil is charged through a series of heat exchanges 
to finally flow out of the series of two coils in the 
evaporator and intermingle with the hot stream of 
gas oil vapors leaving the furnace and entering the 
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evaporator at the bottom. Sufficient heat is main- 
tained in the evaporator to cause the distillation of 
more gas oil from the fuel oil charged to the unit, 
and in this manner fresh gas oil is continuously pro- 
vided for charging to the furnace. 

The temperature in the top of the evaporator is 
sufficient to permit a relatively heavy gas oil to be 
removed from this chamber, along with the cracked 
gasoline and non-condensible gasses. This mixture 
passes through a specially designed vapor to liquid 
heat exchanger where part of the gas oil being 
charged to the still is preheated. The mixture then 
enters the bubble type fractionator where complete 
separation of gas oil and gasoline takes place. Gas 
oil is removed from the bottom of the column 
through exchanger equipment and to working stor- 
age, for ultimate charging to the cracking coil in the 
furnace. Temperature control by means of a reflux 
condenser at the top of the column is employed to 
regulate the end point specifications of the finished 
cracked motor gasoline. A simple method of chemi- 
cal treatment for sweeting and removal of gum 
forming constituents is reported, utilizing for the 
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Flow Chart of Pratt Cracking Process 
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Semi-Commercial Experimental Unit Pratt Cracking Process, 
Lubrite Refming Company, East St. Louis, Illinois 


most part those chemical reagents now in use by the 
industry. 


Non-condensible gases are taken from the gas 
separator and passed through a conventional absorp- 
tion type recovery plant. Figure 3 is a flow chart of 
this type of recovery plant. The recovered gasoline 
from this operation and the cracked gasoline from 
the cracking plant are mixed together and passed 
through a stabilizer unit, thus removing all gases 
from the finished product, improving the distillation 
test of the gasoline and cutting evaporation losses. 
The stabilized product is immediately mixed with a 
predetermined amount of straight run gasoline, ac- 
cording to one method of operation, and this blend 
is acid treated with not more than two pounds of 
acid per. barrel. After neutralization with caustic 
solution the mixture is redistilled, producing a fin- 
ished standard commercial anti-knock motor fuel. 
Fixed gas from the absorption plant and from the 
stabilizing unit are returned to the cracking plant to 
be utilized as fuel. 

Following the experimental work, Automotive Dis- 


tillate Corporation was formed with C. J. Pratt, origi- 
nator of the cracking process, as president. The use 





of the cracking process is offered to refiners under 
a license agreement, with manufacturing and sales 
rights for the equipment secured by J. P. Devine 
Manufacturing Company. Automotive Distillate 
Corporation was organized in Kansas with a $2,000,- 
600 capitalization, with headquarters at St. Louis. 
At present Lubrite Refining Corporation is erecting 
two additional 600-barrel units at its East St. Louis 
refinery. 


Figure 1, (special insert), is presented as a separate 
detail drawing of a unit of this process, showing a 
side elevation, including the furnace, evaporator, 
bubble column, exchangers, condensers, pump house, 
gas separator and cooling coils. 


FLOW OF OIL AND VAPOR 


Figure 2 is a detailed flow chart of the process 
showing the course of oil and vapors through the 
system. Beginning with tank “A” which is charged 
with gas oil from the skimming plant in sufficient 
quantity to commence operation of the unit, later 
quantities being provided by operation of the plant 
when fuel oil is charged, the stock passes through 
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Figure 3—Flow chart of combination absorption gasoline recovery plant 
and stabilizing unit used in conjunction with Pratt Cracking Process 


line 1, charged by pump “B” which is located in the 
receiver and control house, designated as “C.” 
Leaving the pump at a temperature of about 90° 
F. through line 2, any required portion of this charg- 
ing stock may be passed through exchanger “D.” 
At this point the oil is preheated to approximately 
225° F. and is then passed through line 6 to be fur- 
ther preheated in heat exchanger “E” to a tempera- 
ture of 450° F. 
flow through the first exchanger are designated by 
The gas oil after the second 


Regulating valves to control the 


numerals 3, 4 and 5. 
application of preheat passes through line 7 and 
through the manipulation of valves 8, 9 and 10, all 
or any part of it may be passed through heat ex- 
changer “F” where the final preheat is secured 
around 550° F. 

Preheated gas oil from exchanger “F” is discharged 
through line 11 into the heating coil in furnace “G.” 
An interesting feature of this heating coil is that it 
provides for passing the oil through the heating zone 
The 


in a stream of restricted cross sectional area. 


convection heating section of the coil is fabricated 
of low carbon steel boiler tubes, but the high tem- 
perature radiant section is made of high chrome 
nickel alloy tubes. Fittings and return bends for 
each section are made of metal having the same prop- 
erties as the tubes in which the oil is heated. 

Oil leaving the furnace through line 12 at a tem- 
perature of approximately 1100° F. is discharged into 
the evaporator “H” at a point near the bottom. 

Fuel oil for charging stock after the unit is on- 
stream on gas oil, of 24/26° A. P. I. (Mid-Continent 
pipe line grade of crude oil operations) is removed 
from tank B, through line 13, passing through pump 
“T” and discharging through line 14 to a combina- 
tion refluxing and preheating coil “15,” located at a 
In this coil 


the fuel oil is preheated to a temperature of about 


point near the top of Evaporator “H.” 


550° F. and is discharged directly into the evaporator 
at a point, preferably near the bottom, where it 


comes into intimate contact with the vaporized gas 
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oil (from line 12—as previously mentioned) which 
enters the evaporators at a temperature of about 
1100° F. 


This intimate contacting serves two purposes: 
First the fuel oil is further distilled and said to be 
partially cracked by the high temperature gas oil 
vapors from the tube still, producing cracked gaso- 
line from the fuel oil and a cracked gas oil charging 
stock from the fuel oil; and second, the comparative- 
ly low temperature fuel oil condenses a portion of 
the high temperature gas oil vapors. The heavier 
fractions accumulate in the bottom of the evaporator- 
separator column and are withdrawn from the sys- 
tem as residuum. 


The temperature of the unvaporized portion of the 
fuel oil, or the residuum, is usually around 780° F. 
and this hot material is withdrawn through line 16 
to pass in indirect heat exchanger relationship with 
the charging stock going to the furnace in exchanger 
“F.” The remainder of the circuit for the residue is 
through line 17, through coil 18 which is submerged 
in water, in cooler “J,” and through line 19 to resi- 
duum storage tank “K.” On Mid-Continent crude 
this residue is from 10° to 12° A. P. I. gravity, but 
gravity can pe varied to meet specifications suitable 
to the operators. 

Following the vapors then in the evaporator, the 
commingled vapors from the top of the evaporator 
pass through vapor line 20 at a temperature of about 
620° F. They are then taken through exchanger 
“E,” giving up some of their heat to the incoming 
gas oil or charging stock, thus the exchange system 
provides heat for the charged oil and partially con- 
denses the high boiling point fractions of the inter- 
mixed vapors, and effects a reduction of the amount 
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of work necessary to be accomplished by the bubble 
type fractionating column “L.” The condensate from 
the exchanger and the vapors boiling below 550° F. 
are discharged through line 21 to the bubble tower. 


Surmounting the bubble tower there is a reflux 
condenser “M,” which is employed to regulate the 
temperature of vapors leaving the rectifying column. 
The average operation indicates carrying the tem- 
perature of these vapors at 300° F. which, under con- 
dititons of the system, will produce a gasoline with 
an end point of 425° F. The fraction of the vapors 
in the bubble column below 300° F. collect in the 
bottom of the column at a temperature of about 530° 
F. This condensate is withdrawn through line 22, 
passing in indirect heat exchanger relationship with 
gas oil charging stock in the first of the series of heat 
exchangers, “D.” After giving up part of its heat 
in the exchanger this condensate passes through line 
23 to coil 24, submerged in water contained in gas 
oil cooler “N,” thence through line 25 to gas oil re- 
This gas oil is termed recycle 
stock and has a constant value, as a cracking stock, 


ceiving tank “A.” 


and the fresh gas oil being continuously removed 
from the fuel oil charged to the unit, permits operat- 
ing in such manner that the liquid level in tank “A” 
does not vary markedly during the plant operating 
period. 


Continuing the flow of vapors—as they leave the 
reflux condenser they pass through line 26 at a tem- 
perature of 300° F., to coil 27 submerged in water in 
condenser box “O,” then through line 28 to gas sepa- 


sator “P” 


where non-condensible gas is released 
through line 29 to the absorption plant. Gasoline is 
removed from the bottom of the gas separator 


through line 20 to the storage tank “Q.” 
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Fractionation for Absorption 
Plants 


, \HE general prin- 
ciples of  frac- 
tionation apply to 

the separation of all 

liquid mixtures, the con- 
stituents of which pos- 
sess different degrees 
of volatility. In general 
it is difficult to apply 
the principles of frac- 
tionation to other than 
binary mixtures, so in 
mixtures consisting of 

a greater number than 

two constituents, the ex- 

pedient is used of di- 

viding the mixture into 

what is referred to as 
the more volatile and 
less volatile components. 

For a specific applica- 

tion to absorption 

plants, the absorbed hy- 
drocarbons are consid- 
ered as the more vola- 
tile component and the 


By I. N. BEALL 
Chemical Engineer 








ries by I. N. Beall dealing with the prac- 

tical application of technology to the 
manufacture of natural gasoline. In this discus- 
sion the writer presents the third part of his dis- 
cussion of problems of design and operation of 
fractionation equipment. 

In the writing Mr. Beall makes reference to 
his previous work appearing in these columns. 
They are: 

“Securing Maximum Recovery From Absorp- 
tion,” March, page 70. 

“Absorption and Absorption Oils,” April, 
page 75; 

“Factors Affecting the Operation of Absorp- 
tion Equipment,” May, page 88; 

“Design and Operation of Fractionating Col- 
umns,” June, page 86; 

“The Fractionation of Absorption Oil,” July 
page 88. 

During the intervening months Mr. Beall has 
written a series of three articles “The Hydro- 
genation of Mineral Otls” which were published 
in the August, September and October issues of 
this magazine. In following issues he will con- 
tinue his series dealing with the problems of 
natural gasoline manufacture. 


/ VHIS constitutes the sixth article of the se- 








the column. This should 
be of an average sample 
over at least a 24-hour 
period. Methods for de- 
termining the molar per 
cent saturation have 
already been discussed 
in previous articles on 
absorption and fraction- 
ation. Relying upon the 
applicability of Raoults 
Law (see Chart No. 1) 
the partial pressure due 
to the more _ volatile 
component is computed 
as follows. Let P: equal 
the vapor pressure of 
the less volatile compon- 
ent at a given tempera- 
ture, P: the vapor pres- 
sure of the saturated oil, 
x the mol fraction of the 
more volatile component 
and Px its vapor pres- 
sure in the pure state. 
Any difference in pres- 
sure between P2 and P: 


absorption oil as the less volatile component. 


THE VOLATILITY RATIO 

For purposes of facilitating calculations, the volatility 
ratio is taken between the more volatile and less volatile 
components. The value of this ratio varies with the 
temperature, but it is a constant for any one tempera- 
ture for the same constituency of both components. If 
P equals the vapor pressure of the absorbent and Ps 
equals the vapor pressure of the saturation hydrocar- 
bons absorbed from the natural gas at the same tem- 
perature then 
Pa 
-—==Rv where Rv equals the volatility ratio. The 


Ps 
volatility ratio R may be determined experimentally as 


follows. The vapor pressure curve for absorption oil 
is taken over a wide temperature range sufficient at 
least to embrace both absorption and fractionating 
temperatures. A vapor pressure curve is likewise pre- 
pared for the saturated oil which constitutes the feed to 
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must be due to the more volatile component therefore, 
P2—P: 
Px== ———. 

x 


For a concrete example suppose the vapor pressure 
of the absorbent is 10 pounds that of the saturated ab- 
sorbent 40 pounds and the mol saturation equals 20 
40 — 10 
——— = 150 lbs. 


per cent. The calculation is Px = 
12 


1 


The volatility ratio would be 10 ~ = 2 
1 


(P:—P:) 100 





gives the per cent by volume of 
P:( 1—x) + ( P2—P:) 

(P2:—P:) 100 
more volatile component, and 100— a 
P1(1—x) + ( P»—P,) 





that of less volatile component. 
By manipulation of the x value, an equilibrium curve 
may be constructed which forms the basis of graphical 
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calculation for the number of plates required in a 
column for a given degree of separation. This is done 
by plotting the mol fraction of more volatile component 
on the ordinate and the mol fraction of more volatile 
component in the liquid on the absissa and drawing a 
curve through the loci. The other requirements to the 
chart are the mol fraction in the product and stripped 
oil and the reflux ratio. The curve can be further cor- 
rected by the analysis of the liquid or vapor from one 
or more plates. Referring to the McCabe-Thiele 
Diagram, Figure 2, certain elemental principles for 
fractionator design are clearly illustrated. The line of 
maximum reflux is the 45° diagonal, the validity of 
which cannot be questioned, as the x, y values on this 
line must correspond to total reflux. The point N which 
defines the operating reflux at the point of feed is here 
arbitrarily taken. If this point N coincides with a point 
on the equilibrium curve, this is a condition of minimum 
reflux and of minimum heat requirement. In practice, 
N is always below a point on the equilibrium line. It 
may be seen however, that the closer the point N to 
the equilibrium curve, the greater the number of plates 
required, the stepwise lines C B B etc. indicating the 
number of theoretically perfect .plates required. The 
vertical lines Xt and X» represents the mol fraction of 
M. V. C. in feed and distillation product respectively. 
As no M. V. C. is allowable in the stripped oil the X 
line here is omitted. The equilibrium curve is plotted 
by Raoults Law using the vapor pressures of M. V. C. 
and L. V. C. at operating temperature. In practice, it 
is advisable to get an actual equilibrium curve and base 
calculation for design upon this. 

The actual curve usually falls below that computed 
by use of Raoults Law. The method of plotting from 
Raoults Law is as follows: 

Vapor pressure of more volatile component (M. V. 
C.) == P», 

Vapor pressure of less volatile component (L. V. 
C.} == P.. 

x == mol fraction of M. V. C. in L. V. C. 

y= mol fraction of M. V. C. in vapor above boiling 
mixture of M. V. C. and L. V. C. 

PsX 
Then y= i 
P. (1—x) plus PsX 

The equilibrium curve shown on the McCabe-Thiele 
diagram was plotted from arbitrarily selected value of 
Ps= 200 and Ps=10. Many interesting points for 
column construction are illustrated by changing the 
values of Ps and Ps. The closer together Ps and Ps 
are in value, the flatter the slope of the A B C curve 
and the greater number of plates required for a given 
separation. For a complete discussion of the method 
for construction of the chart, see McCabe and Thiele, 
Graphical Design of Fractionating Columns, J. I. E. C., 
17 (June 1925), 605. An understanding of this method 
of graphical representation materially assists in the 
visualization of what takes place in a fractionating 
column. The method is at least qualitatively applicable 
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Figure 3 


to columns for the fractionation of gasoline from ab- 
sorption oil, experimental results indicate that it is al- 
most quantitatively so when properly applied. 


VAPOR AND LIQUID FLOW 

In the problems incident to the design and operation 
of fractionating equipment it is at all times important 
to know the relative volumes and characteristics of 
vapor and liquid. Inasmuch as vaporization, and con- 
densation are constantly taking place during fractiona- 
tion, some system of estimating liquid volumes and 
properties in terms of vapor volumes and properties is 
imperative. The mol-pound unit establishes a means of 
relating liquid and vapor volumes, as true molecular 
weight determinations are always tedious to perform 
and subject tc experimental inaccuracies. Chart No. 3 
has been prepared plotting specific gravities against 
molecular weights of the normal hydrocarbons of natu- 
ral gas. This gives a rapid method of approximating 
the molecular weight from the usual plant control test, 
the specific gravities being those of the liquid corrected 
to 60°F. Chart No. 4 provides a means for estimating 
the specific gravity of the gas from the liquid or vice 
versa. Chart No. 5 gives a method for determining the 
gallons per 1000 cubic feet for gases and vapors of 
varying molecular weights. The use of such assump- 
tions as average molecular weights for mixtures intro- 
duces no serious error, it is well within the limits of 
most engineering calculations for this type of equipment 
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design and operation. Mixtures containing isomeric 
hydrocarbons deviate somewhat from these charts. The 
presence of such hydrocarbons in a natural gas can only 
be determined by an ultimate analysis. In such cases the 
chart may be modified to suit individual plant condi- 
tions. The gravity and boiling range by ordinary dis- 
tillation will usually indicate the presence of isomers, 
The boiling points of the normal natural gas hydro- 
carbons have been plotted against molecular weights. 
For a mixture the average boiling point at atmospheric 
pressure is taken as indicative of the average molecular 
weight. In previous articles it has been shown how to 
compute the specific gravity and_the average molecular 
weight of the absorbed portions from the natural gas, 

77.6(SiV: S:V:) 


the question may be written as follows: 








2.68( Vi—V:2) 
= M. W.=—average molecular weight of absorbed con- 
stituents where S: and S:, V: and V: refer respectively 
to specific gravities and volumes of inlet and outlet 
gases at the absorber. The M. W.-—~ 28.94 gives the 
average specific gravity (gas) for the absorbed con- 
stituents. Thus fractionation is tied in with the ab- 
sorption step. 

At this point it would be well to point out that a 
knowledge of the gallons of oil circulated, its specific 
gravity, and average molecular weight, make it pos- 
sible to get the mol ratio of absorbed to absorbent, or 
in other words, of more volatile to less volatile com- 
ponent. If any vapors are vented from the absorption 
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oil before fractionation proper, this should be accounted 
for and corrections made accordingly; the charts al- 
ready shown are sufficient for this purpose if the vol- 
umes and specific gravities of the vented gases are 
taken. Such records offer a valuable check on absorber 
and fractionator operation and are easy to make. 

Chart No. 7 is used for purposes of calculating liquid 
flow through the heating and fractionating steps. Re- 
ferring to the chart, one gallon of oil at 60°F. will be 
equal to 1.214 gallons at 325°F. if its gravity is 35° Be. 
at 60°F., at 325°F. the gravity is 35.0 plus 36.0=—= 
61.0° Be. The true boiling point curve of the feed, 
corrected for operating pressure by the use of the 
Clausius-Clapeyron Equation Ris 

L { Ts—T: 


4606 T:XTi 
the amount of vaporization taking place, so the veloci- 
ties of feed through heaters and column are known. 
This is of importance in the determination of counter 
current vapor and liquid flows for the plates in the 
column. 


logw 


P: — logw 


| gives a fair approximation of 


THE HEAT BALANCE 
A heat balance as well as a material balance is essen- 
tial for estimates and checks on fractionator design 
and operation. In both cases, this is necessarily based 
on input and output. Heat is consumed in two ways 
by the feed stock, namely, that necessary for the specific 





heat requirements below the boiling point and that 
necessary to change from liquid to vapor which is de- 
signated as the latent heat of vaporization. The heat 
calculations are strictly on a weight basis whether in 
the liquid or vapor states. Chart No. 8 shows the varia- 
tion of specific heats with temperature for a .600 Sp. 
gr. material (hydrocarbon) which is a fair average for 
saturation constituents, and an absorption oil of 35 to 
40° Be. When computing specific heat requirements a 
mean specific heat constant is taken, for example, and 
inlet oil to the heater which has a temperature of 80° 
and an outlet temperature of 320°F., the specific heat 
reading corresponding to the mean of the two tempera- 
tures, should be taken. 

Where greater accuracy is desired, new charts are 
constructed from experimentally determined values to 
suit individual plant needs. The specific heat require- 
ments fall into two categories, (1) that which is re- 
quired to heat the constituents which vaporize to their 
average boiling point and that necessary to bring the 
unvaporized liquid to the temperature of final vaporiza- 
tion. It is assumed that the percentage of vaporization 
that takes place has been calculated in some such man- 
ner as previously discussed, therefore, to get the heat 
requirements for this vaporization, it is necessary to 
estimate the average boiling point. The average mole- 
cular weight is estimated from the molecular weight of 
the absorbed constituents and the molecular weight of 
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the portion distilling over by the true boiling point 
method which is made to correspond to operating pres- 
sures as has been discussed in previous articles. For 
a complete description of the construction and use of a 
true boiling point still see Peters, Journ. Ind. and Eng. 
Chem. 18, 1, 69 (1926). 

For the calculation of the total heat of vaporization, 
resort is made to Trouton’s rules as modified by the 

Mr 


Hildebrand Function, Troutons Rule — = K, where M 
ps 


is the molecular weight, r the latent heat necessary for 
the evaporation of one pound and T the temperature 
at the boiling point in degrees absolute, is modified by 
the Hildebrand function for increases and decreases in 
boiling temperature caused by pressure. This is a molal 
constant for related liquids such as hydrocarbons; the 
value Mr is the mol-pound. The chart is self explana- 
tory; it is only necessary to find the value of T which 
is the average boiling point of the vaporized portions 
at operating pressures. The values indicated on the 
chart are in degrees Centigrade absolute which is 273 
plus T°C. The values derived must be converted to 
B. T. U. per pound mol by multiplying the values found 
by 1.8. For example of a determination for heat of 
vaporization of one pound of hexane, CsH«, molecular 
weight 86, atmospheric pressure boiling point 68°C., 


10001 1000P Mr 
= =2.92. The value of — cor- 
341 ry = 
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responding to 2.92 is 20.3 therefore Mr/342= 20.3, 
R=80.7 C.H.V.1.8=145.4 B.t.u. which corresponds 
very closely with the actual value of 144.5. A closer 
reading of the Mr value would probably account for 
the difference between actual and estimated values. 

If N equals the number of mols vaporizing then N 
times Mr must account for the total heat in B.t.u. 
required for vaporization. If Ts equals the average 
boiling point of the mixture vaporized, T is the tem- 
perature from which raised, and Se the specific heat 
for the mean temperature equals (Tw—T) ™% then 
N X M X Se (Ts—T) must be B. T. U. requirements 
for specific heat. If To and T: is the oil outlet and inlet 
temperatures to heater respectively for the unvaporized 
oil, and Sa the specific heat taken by using the mean 
of the temperatures, Ni<M: (To—T:)=B.t.u. re- 
quired to raise the unvaporized oil to feed point tem- 
peratures. The heat content in B.t.u. for the feed 
is thus accounted for. 

Where a reboiler is used at the bottom of the column, 
the heat input from the source may be checked by the 
heat loss in the circulating heating medium. Where 
saturated steam under pressure is used through the re- 
boiler tubes, there is no drop in temperature unless 
there is a drop in pressure, the heat loss from the steam 
to heat the oil is accounted for by the latent heat re- 
quired for condensation of the steam. The weight of 
the condensed water is an index to the heat input from 
this source. Chart No. 10 shows how this latent heat 
varies for saturated steam at various pressures, the 
corresponding steam temperatures are shown on the left 
hand ordinate which has its corresponding curve. 
Values are those given by Marks and Davis. The values 
can also be determined by use of Chart No. 9, the latent 
heat per pound mol giving remarkably accurate values 
when k is modified by the Hildebrand function. 


If steam is used as a stripping gas for the absorption, 
it should be superheated. When accounting for the heat 
input from this source, the use of tables for super- 
heated steam are used, the total heat input is calculated 
from the sensible heat values as this incorporates the 
B.t.u. of both saturated and superheated states. A 
general summation of total heat input is: 

B.t.u. in feed } 
B.t.u. from reboiler t equals total B. T. U. input 
B.t.u. from stripping gas J 

The total heat out is: 

B.t.u. in vapors from outlet to condensing system. 

B.t.u. in stripped oil leaving column. 





B.t.u. in water from separators other than outlet 


vapor. 

B.t.u. lost to atmosphere by radiation and con- 
version. 

B.t.u. absorbed in reflux condenser which is ob- 


tained from the temperature, difference, weight, and 
specific heat of the liquid through the reflux condenser. 
Before any other calculations are made for purposes of 
check on column operation, the heat balance should be 
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made; B.t.u. in input should be equal to B.t.u. 


in output or nearly so. 


REFLUX COOLING 

The amount of condensate within the system is de- 
pendent upon the cooling, most of which comes from 
the reflux condenser. Other heat losses are through 
the walls of the column to the atmosphere which should 
be guarded against by insulation as well as possible. 
For a well-insulated column, this heat loss should not 
amount to more than three B.t.u. per square foot of 
surface exposed per hour per mean degree temperature 
difference. Experiment and theory both confirm that 
this heat loss should be provided against by insulation, 
as reflux is most effective when applied at the top of 
the column. The reflux cooling may be cross checked 
by the difference in heat content between input and 
output with no cooling accounted for otherwise by 
tower loss and reflux cooling liquid. This value should 
check within reason against the B.t.u. taken up 
by the circulated cooling liquid plus that lost to the 
atmosphere through the column surface. The heat 
difference between the products into the columns and 
the products from the column, by the laws of equi- 
librium between liquids and vapors at their boiling 
points, a condition which exists for every plate in the 
column (correction for plate efficiency—=e) goes to 
form condensate, the nature of which is reflux. The 
mol volumes of the materials condensed in this manner 
are found by the molal relationship: established by 





Troutons Rule and the Hildebrand Function between 
the molal heats of vaporization, pressure, and tempera- 
ture. The values for water and hydrocarbon are 
plotted on Chart No. 9. For this calculation it is neces- 
sary to take a sample of the condensate (reflux) from 
which the average molecular weight can be found. For 
example Chart No. 6 for the average boiling point Vs 
molecular weight gives a molecular weight of 100 at 
665°F. absolute (665 — 460 = 205°F.), the calculation 


Mr 
for molal heat of evaporation (condensation) is 





=k, which for a partial pressure equal to atmospheric 


Mr 
(correction for steam) becomes —— = 20.3, Mr = 


665 
13,550 B.t.u. 


Let it be supposed that the heat difference between 
the input and output has been determined as 13,550,000 
B.t.u. for sake of illustration, and that this value 
has been further checked by the difference in total 
B. t. u. of inlet and outlet cooling liquid through the 
reflux condenser. Inasmuch as 13,550 is the molal heat 
of condensation 13,550,000 — 13,550= 1000 mols con- 
densed or 373,000 cubic feet of vapor corrected to 
60°F. and a four-ounce base. 


For the steam condensed no molecular weight or 
boiling point determination has to be made, its value 
can be found by use of the chart in a similar manner 
to the one described, using its partial pressure in the sys- 
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1000 P 





tem for the function. Note: The molecular 


T 
weight of water is 18, its boiling point for various 
pressures is found for saturated steam on Chart No. 10. 
The number of gallons of hydrocarbon material con- 
densed will be found by referring to Chart No. 5. For 
water molecular weight -—- pounds per gallon — 18 
+ 8.33 at 60°F. so if the water which condenses in the 
separators is measured and found to be N gallons 
NX 18 
—————-= mols of water from which the volume of 


8.33 
steam at one atmosphere and 760 mm can be found by 


Mols HxOX359672° F abs 
. Such calcu- 





the formula 
492° F abs 


lations are necessary only when steam tables are not 
readily available. 


REFLUX AND VOLATILITY RATIOS 


The degree of vaporization which takes place for any 
mixture of hydrocarbon material within the fractionat- 
ing column is dependent upon the temperature, pres- 
sure, and volume of stripping or inert gas such as 
steam. Part of the vaporization has already taken place 
when the oil comes on the feed plate, all further vapor- 
ization must take place on the plates below the feed 
and in the oil before it reaches the outlet to the column. 
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This is a secondary vaporization, and it is accomplished 
in part by what is the equivalent to reduction of pres- 
sure by use of steam or other stripping gas, the final 
degree of vaporization being performed by the reboiler. 
It is always the last traces of more volatile component 
that are most difficult to separate, the greater the 
numerical value of the volatility ratio between absorbed 
and absorbent the more difficult it is to separate these 
last traces. This is readily seen when the McCabe- 
Thiele Diagram is plotted for different values of x and 
y on the equilibriim curve. The more pronounced 
curves are found where the volatility ratio has the least 
numerical value. This reduces the amount of minimum 
reflux, the mixtures requiring the least reflux for sepa- 
ration are where the point of minimum reflux is 
farthest removed from the 45° diagonal. Fewer plates 
are required for a given degree of separation. The 
volatility ratio can be reduced by use of heavier ab- 
sorption oils, although such practice is by no means 
desirable as the absorption efficiency is highest where 
low molecular weight oils are used. 

Efficiency and economy of plant operation demand 
that the lightest gravity oil that can be fractionated of 
its absorbed constituents be used, therefore a maximum 
rather than a minimum volatility ratio is the objective. 
As the absorptive qualities of the oil deteriorate more 
rapidly when high temperatures are used, the operating 
reflux should be as close to the minimum reflux as is 
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Carbon 
Steel 


She new CHAPMAN 


Chrome Tungsten Steel 


Wonderful stuff for high-pressure valves! 
Great news for oil engineers, who are always 
on the watch for new materials to expand the 
field of possibilities in pressures and tempera- 
tures, and to add to the period of equipment 
life. 

Study the charts reproduced below, show- 
ing the remarkable records made by this new 
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CHAPMAN steel in comparative tests. Per- 
formance like this stands alone, marking new 
high standards of resistance to stresses induced 
by high pressures and temperatures, and to the 
inroads of corrosion. 

CHAPMAN Chrome Tungsten Steel was 
developed in the Chapman laboratories. It is 
now available in Chapman high pressure 
valves, as well as in fittings. Every 
engineer will want the full facts 
about this newest steel. Ask our 
distributor near you, or write us di- 
rect. 





THE CHAPMAN VALVE 
MANUFACTURING CO. 
INDIAN ORCHARD, MASS. 





Chapman Valves for Oil Service Carried 
in Stock: 
Los Angeles—2314 East Eighth Street 
Tulsa—115 West First Street 


San Francisco—525 Fourth Street 
Houston—2103 Esperson Building 


Other Branch Offices: 


Pittsburgh, Detroit, Atlanta, Chicago, 
Philadelphia, Syracuse, New York, 
Boston, Cleveland 














Mid-Continent Factory Representative: 


TAUBMAN SUPPLY CORPORATION 
General Offices: Tulsa, Oklahoma 
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practical. More plates are required for the fractiona- 
tion of the absorbed constituents from a light oil. The 
number of plates necessary for a given degree of sepa- 
ration also increase as the reflux ratio decreases. 


DESIGN OF THE FRACTIONATING COLUMN 


The diameter of a fractionating column is determined 
by what is known as the free space velocity, which is 
taken as the vapor velocity in feet per second through 
any unobstructed cross section. The tendency in design 
at the present time is toward higher free space veloci- 
ties as there is a certain advantage gained by the more 
effective contact between descending liquid and ascend- 
ing vapors. The free space velocity for small size 
columns should be less than that for columns of larger 
size as there are certain mechanical difficulties involved 
in trying to crowd too much into a small plate. Free 
space velocities may vary from 1.5 to 4.0 feet per sec- 
ond depending on the size of the column. For a six- 
foot diameter column, a free space velocity of from 
two to three feet per second would seem to be suitable. 

When purchasing or designing a column, it is well to 
hold in mind the possibility of diminishing or increas- 
ing gas supply and build to a maximum of flexibility. 
Columns designed for high free space velocity will 
operate much better at lower velocities than a tower 
designed for low free space velocity will operate for 
higher velocities. In all cases the highest operating 


efficiencies are obtained at or near maximum capacity. 
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When attempts are made to operate a column above its 
capacity for either vapor or liquid flow, what is known 
as “puking” takes place. This is caused by the vapor 
lifting such a heavy spray of liquid to the next plate 
above as to form a seal after which the column rapidly 
fills with liquid which is finally thrown over the top 
into the condensing system. Poorly designed columns 
have a greater tendency to “puke”; one bad plate may 
seriously effect the operating capacity. 

The size of column is determined by estimating the 
average vapor volume necessary to handle per second 
and selecting a reasonably low vapor velocity such as 
two feet per second. Allowance should be made for the 
addition of stripping gas. The highest vapor velocity 
is just above the feed plate, when correcting vapor 
volumes for temperature this point should be used 
as it is obviously difficult to design for decreasing 
free space vapor velocity for every plate above or 
below this point. The average number of cubic feet 
per second at this point determine the cross section area 


cubic feet per second 
= cross section area 





two feet per second space velocity 
in square feet from which the diameter is found by 


7854 D*. 

For the vapor uptake area which is the sum of the 
areas of the vapor pipes through the plates, 10 per cent 
of the cross section area is sufficient for the stripping 
trays. As much as possible is desirable for the frac- 
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tionating trays and the feed plate, 16 to 20 per cent of 

the cross section area is not too much. Where the 

amount of vapor evolved is known, a minimum require- 

ment would be a velocity of 18 feet per second through 

cubic feet per second 
the vapor uptakes. V = = 
square vapor uptake area 

vapor velocity cubic feet per second. The velocity head 

in cubic feet of vapor is expressed by the formula 
ids 

h = —— where g is gravity constant = 32.3 and c is 
2gc 

eile cuiiilias which varies from 0.38 to 0.54. The 

value for h is reduced to inches water head by the 


h X wt. cu. ft.12 








formula = H-~-sp. gr. liquid on 


62.4 
plate equals head in inches of oil. This multiplied by 


four is the amount the liquid on each plate will back 
up in the downflow pipe from the plate above. 


The total pressure drop is accounted for by the re- 
versal of flow under the cap through the slots and up 
through the head of oil. This is roughly approximate 
to a friction coefficient four times that through the 
pipe. The total pressure drop in plate is expressed by 


2.4V’ 
Ep==he-+ ————— where he equals the static head 


2g 
in the liquid above the center line of the slots. 
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PLATES AND CAPS 

The plates of the column should be built of suffi- 
ciently heavy metal so that they will not sag on con- 
tinued use. The oil overtlows between plates should be 
spaced off from the cap area by overflow weirs so as to 
give an even distribution of flow across the plate. It is 
reported that V shaped weirs give a more uniform flow 
which is as might be expected. For the straight weir the 
Francis Weir formula applies Q=—=2.981h*”, where Q is 
the liquid volume in G.P.M., h=head in inches of liquid, 
1 = length of weir in inches. The formula for the V 
notch Weir is Q==1.19LIh*”*. For the downflow pipes 
the working formula is Q=4.4aVh, when Q = gal- 
lons per minute, a= area, h= liquid head in inches. 
The sharp edge orifice coefficient of 0.61 is used in 
computing the constant 4.4. The liquid flow across the 
weirs raises the liquid level above the normal with no 
liquid flowing. It is therefore not necessary that the 
top of the caps be submersed by the stationary liquid 
level if there be sufficient for submersion while operat- 
ing. It is likewise unnecessary for the vapor uptake 
pipes to extend to the normal liquid level of the weirs 
as the flowing vapor will push back the oil on the plate 
beneath the cap to point where the vapor passes through 
the caps. These two facts make it possible to maintain 
a lower liquid level on each plate while operating than 
is normally supposed. A low operating liquid level on 
the plates increases the total column capacity and makes 
it more flexible and efficient at the lower capacities. 
In other words, it lengthens out the effective operating 
range. All plates should be absolutely level. Square, 
oblong, or rectangular caps, give better spacing and 
do not have the same tendency to channel as circular 
caps. Vapors follow the line of least resistance and 
flow will start between two caps and tend to perpetuate 
itself. Where round caps are used, this is usually be- 
tween the slots closest to each other on the two cir- 
cumferences. 


SPACING OF PLATES 


No harm is done by reasonably increasing the 
distance between plates to from 24 to 30 inches. 
This gives the spray given off by liquid on the 
plate a chance to diminish before reaching the plate 
above. Shutter-like baffles in the free vapor space 
between plates have been used for columns operating 
on crude oil, and they could be used to equal advantage 
for absorption oil fractionation. Where plates are too 
closely spaced, the tendency is for the liquid spray to 
seal off the plate above, this being assisted by high 
liquid level and deep cap submersion. Other than a 
small initial added first cost, there is no reason for try- 
ing to crowd the plates too close together. 

Other than the oil spray which can assume serious 
proportions there is no particular reason for more dis- 
tance between plates than necessary for a small free 
space above the flowing level. 


The number of plates required for a column is de- 
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I. N. BEALL 


In December Issue 


N his next article of the series dealing with 

the practical application of technology to the 
manufacture of natural gasoline I. N. Beall, 
chemical engineer, will center his discussion 
around the problems of fractionation as they 
apply to the rectification of gasoline and the 
preparation of liquefied petroleum gases. 


UCH work has been done in the perfec- 

tion of equipment, apparatus, and pro- 
cesses for the close fractionation of mixtures of 
propane, butane and isobutane, and much of the 
results have been published and discussed be- 
fore the conventions of the various associations, 
dealing mostly with the mechanical phases of 


the problem. 


ROPANE and the butanes form the com- 

pounds in the liquefied petroleum gases now 
definitely established, but pentane, a liquid at 
average temperatures, is marketed for purposes 
similar to the two lighter fractions. Mr. Beall 
will discuss the theoretical and technical aspects 
of their liquefication and apply that technology 
to the practical problems of production. 
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termined by the number of theoretically perfect plates 
required for a given degree of separation between ab- 
sorption medium and its absorbed constituents. This 
can be determined in three ways, one of which has been 
partially described in connection with the McCabe- 
Thiele diagram. The Lewis method depends upon 
equating input against output on a mol basis, the equa- 


dx k 


tion is —actual—=k (Y,—X,)— —(Y-—Y=) where 


dn Rass 
k is the column efficiency. R — ratio of reflux to dis- 
tillate on some one plate such as N plus 1 above the 
feed; x and y refer to the mol fraction in liquid and 
vapor, respectively, n refers to any plate and y equals 
dx 
The reciprocal of — 
dn 
when integrated between any two limits, gives the ac- 
tual number of plates required. In order to perform 
this calculation the actual values of k equals plate ef- 
ficiency, R equals reflux ratio and y, equals the com- 
position of the distillate must be known. The reflux 
ratio R can arbitrarily be selected for absorption oil 
fractionation, it is selected close to the minimum value. 
The composition of the distillate y. is determined by 
analysis. For a full discussion of this method of calcu- 
lation see Elements of Fractional Distillation by C. S. 
Robinson, 1930 Ed., Chapter 10. The method of Sorel 
and Hausbrand (Comptes Rendu, 58, P. 1128, 1889) 
consists of determining the number of plates by a ma- 
terial balance starting on one of the plates near the bot- 
tom and working up by the temperature gradient 
method. It can be worked from a top plate down just 
as well and it is advisable when checking column effi- 
ciency to do both. However, the McCabe-Thiele graph- 
ical method is the easiest to manipulate, gives a better 
visualization, and if accurately constructed give more 
nearly correct values. In case any of the three methods 
are used, charts similar to the ones given in this article 
will materially assist in facilitating the calculations in- 
volved. The methods for computing the surface re- 
quirements for the reboiler and the reflux condenser 
have not been given, the principles involved in the de- 
sign of heat exchangers apply in both cases. 


the composition of the distillate. 


SUMMARY AND CONCLUSIONS 


Curves and graphs of use for the rapid calculation 
of such fractionating problems as may arise during the 
course of plant operation have been given. An attempt 
has been made to correlate such fundamental data as 
could be readily applied to the average plant needs with 
no other than the usual control laboratory. It is the 


rule rather than the exception that difficulties arise in 
the operation of natural gasoline plants that require im- 
mediate remedy and although tedious and time consum- 
ing analysis may provide more accurate results, the 
harm may be done before the results are obtained. 
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Petroleum Coke 


By F. L. WALLACE 
Second Assistant Superintendent, Port Arthur Works, 
The Texas Company 


ITHIN the past few years industrial operat- 

W ors and householders alike have found a fuel 
pronounced efficiency in petroleum coke, the 

solid residue formed by the destructive distillation 
of petroleum products. The Texas Company, which 


is using petroleum coke in many of its own refiner- 
ies and power plants, is now marketing this product. 


Petroleum coke has an extremely high heating 
value and a low ash content, 75 tons of the substance 
being equivalent in heating value to 100 tons of the 
average run of mine coal. Moreover the product 
leaves less than one per cent ash by weight. 

There are two general classes of petroleum coke; 
one made from residue oils under atmospheric 
pressure, generally called “coke still” coke, and the 
other produced in pressure or cracking equipment. 
Its appearance is similar to the coke made from 
coal in the conventional coke oven; it has the same 
porosity and it ranges in color from gray to black. 


Carbon, in various combinations with other chem- 
icals, is the principal constituent of practically all 
fuels. Petroleum coke is regarded as the purest form 
of industrial carbon available in large quantities. 
Due to its purity and its high percentage of fixed 
carbon it is adaptable to many uses as an oxidizing 
or reducing agent; it is used for making carbon 
electrodes, such as are used in electric furnaces, and 
it is also employed in the manufacture of calcium 





(Reprinted from The Texaco Star.) 


carbide, metal alloys and artificial gas, but its wid- 
est use is for domestic or industrial fuel. 


In the home, petroleum coke is usually burned 
in egg-sized lumps, but for industrial purposes it 
is more often pulverized. It is in the pulverized 
form that the most exhaustive tests on petroleum 
coke have been conducted by. The Texas Company 
at its Port Arthur works, Port Arthur, Texas. 


The coke when used as pulverized fuel is pre- 
pared by two different methods; the centralized 
system, where the coke is crushed, dried and pul- 
verized at a central point and distributed to the 
various units of consumption, and the unit system 
where the coke is delivered to the units of consump- 
tion in lumps one and one-half inches in diameter 
and smaller. This crushed coke is fed into a unit 
mill which dries and pulverizes the fuel and de- 
livers it to the furnace. 


The first unit mill installation by The Texas Com- 
pany was made in 1927 under a 524-horsepower 
boiler at the company’s Port Arthur works. Seven 
additional mills have since been added to similar 
boilers which were originally fired by oil and four 
ball mills have been installed to fire four 640-horse- 
power boilers. The combined installation has a 
capacity of 500 tons of pulverized fuel every 24 
hours. 


The equipment in this plant for burning pulverized 
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petroleum coke differs very little from that used in 
firing coal in pulverized form. The raw coke is de- 
livered to the boiler house in railway gondola cars 
and is unloaded into a 250-ton storage bin. Thence 
the coke is conveyed to intermediate bins at each of 
the twelve boilers. On its way to the boilers the 
coke travels over magnetic separators, which remove all 
“tramp” iron, and then passes through a single roll 
crusher which reduces the lumps to about three- 
quarters of an inch in diameter. Only one operator 
is needed to deliver the coke from the main storage 
bin to the intermediate bins. After the prepared 
coke is delivered to the intermediate storage bins 
above the pulverizers, the operating fireman controls 
the feed into the mills and controls his fire in ac- 
cordance with the steam demand in the same man- 
ner as he would if he were using any other fuel. 


The coke, as it enters the mills, contains from two 
to 15 per cent moisture, depending on the weather. 
In order to pulverize the coke properly, the moisture 
must be reduced and this is accomplished by the 
use of preheated carrier air in the mills. This air, 


= 
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Firing aisle showing ball 
mills, pulverized coke 
and hot air piping. Coke 
bin and feeder can be 
seen in right foreground. 
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which has been heated by being used to cool the 
walls of the furnace, or else by an extraction from 
the furnace gases, absorbs the moisture from the 
coke as it is ground and blows the coke into the 
furnace through horizontal turbulent burners. Sec- 
ondary air, that is, air that is used in actual com- 
bustion, is supplied after being heated by passing 
through the boiler settings, or walls of the furnace. 
Ignition takes place close to the burner tip and the 
temperature of the flame is somewhat higher than 
the flame of burning coal or gas. 

Since petroleum coke leaves so little ash, it has 
not been necessary to provide ash pits under the 
furnaces. The last four boilers constructed for burn- 
ing coke have been in continuous operation for six 
months, and the furnaces are quite free from ash or 
slag formation. Some “fly ash” is carried over 
through the boiler and breeching (the pipe from the 
boiler to the stack) but this condition is taken care 
of by extracting the ash from the last pass of the 
boiler and breeching with a fan. 


The dust collected in this way is returned to the 
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Close up of impact mill 
installation showing ar- 
rangement of overhead 
conveyors, coke bin, 
feeder, burner piping 
and hot air ducts. 


main storage bin and mixed with the raw coke for 
refiring. Thus whatever combustible material was 
carried over in the fly ash is to a large extent recov- 
ered. 


Recent tests on burning pulverized coke under 
a battery of four boilers have shown conclusively 
that the same relative heat extraction can be ob- 
tained from petroleum coke as when burning coal, 
oil or gas. Average boiler and furnace efficiencies 
of from 77 to 80 per cent were obtained at various 
ratings. The power input required to grind the coke 
varied from 15 kilowatt hours to 25 kilowatt hours 
to the ton, depending on the quality of coke handled. 


The best results were obtained: by carrying the car- 


bon dioxide of the flue gases between 14 and 15 per 
cent. 

The coke as fed to the grinding mills averaged 
ten per cent moisture but after grinding and drying 
with the preheated air this moisture content was 
reduced to .4 per cent. 

Proximate analysis of the petroleum coke used 
in these tests on a dry basis was as follows: volatile 
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combustible matter, 9.6 per cent; fixed carbon, 
89.80 per cent; ash, .6 per cent; B. T. U. per pound, 
15,000. 

It will be noted that the percentage of volatile 
matter is between that of anthracite and bituminous 
coals. Any difficulty due to low volatility may be 
met either by grinding the coke finer or by using 
high temperature ignition arches in the furnace. The 
furnace design, size and type of pulverizing and the 
arrangement of the burners bear the same relation 
to the overall efficiency as is experienced with coal 
or other solid fuel. 


Inasmuch as 75 tons of petroleum coke are equiv- 
alent in heating value to 100 tons of average run ot 
mine coal, marked savings may be realized in trans- 
portation, storage and handling. Moreover, due to 
its low ash content, slagging difficulties and the ex- 
pense of handling and disposal of ash are practically 
eliminated. Lastly, the fact that pulverized coal 
burning equipment handles petroleum coke with 
equal efficiency makes it possible to interchange the 
fuels with no additional expense. 
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Coke Pulverizer in White Eagle Plant at Augusta, Kansas 


Ball Mill Used in Coke Preparation 


HITE Eagle Oil Corporation utilizes much 
W\ of its petroleum coke production in firing its 
boilers in the steam gathering plant, at its 
Augusta, Kansas, refinery. The steam generating plant 


consists of a Foster Wheeler pulverized fuel system, 
using a Hardinge conical ball mill for fuel separation, 





— 


Line diagram of the steam generator at the Augusta plant of 

the White Eagle Oil Corporation. The equipment includes a 

Hardinge conical ball mill for pulverizing petroleum coke, two 

turbulent type induced draft burners, an air cooled refractory 

furnace, a 577 hp. Springfield boiler and Foster Wheeler 
superheater 
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and a Springfield cross drum type boiler equipped with 
Foster Wheeler convection type steam superheater. 


The pulverizer has a capacity of two and one-half 
tons,of petroleum coke per hour. The conical ball mill 
is driven by a motor through a pinion and herringbone 
ring gear. Feed is automatically controlled and the 
mechanism is inter-connected with the air valves at the 
discharge of the mill. Fuel drops from the feeder 
through a hollow trunion. An air classifier at the dis- 
charge of the mill regulates the fineness of the fuel 
which is discharged to two turbulent type induced draft 
burners. Using bituminous coal the pulverizer would 
have a capacity of four tons per hour. 


The boiler contains 5770 square feet of heating sur- 
face and operates at pressure of 400 pounds per square 
inch. The superheater, located above the first and sec- 
ond pass of the boilers, produces 150 degrees of super- 
heat at the normal rating of 250 per cent. 


This installation is among the first in the industry 
in which a conical ball mill has been used for direct 
firing of steam boilers. The accompanying illustrations 
give much of the details of installation in this type of 
coke firing system. It adds something to the available 
information in the literature on the important subject 
of utilization of a petroleum by-product, and the details 
are presented here for that reason. 
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A. P. I. Refining Sessions Stress 


Technology and Engineering 


American Petroleum Institute at its eleventh an- 

nual meeting, Chicago, November 10-13, were 
designed by the program committee to stress important 
developments in the field of petroleum refining, plant 
engineering and motor fuels. The refining division met 
and discussed its problems at four sessions occurring 
Wednesday and Thursday, November 12 and 13 with 
the fourth or business session given over to the reports 
of the chairmen of the general committee, W. M. Irish 
(Atlantic Refining Company) and the reports of the 
seven standing committees. 
been studying subjects such as corrosion of refinery 
equipment, disposal of refiner wastes, fire prevention, 
technology, safety, standardization of plant equipment 
and testing methods and specifications. 


GS american of the division of refining of the 


These committees have 


The session on refinery engineering and the first of 
the group sessions of the division of refining on 
Wednesday morning, November 12, opens with the 
reading of a paper by G. W. Chenicek and W. G. 
Whitman (Standard Oil Company (Indiana), dealing 
with “Determination of Evaporation Losses.” The 
authors discuss an accurate and convenient method for 
determining the magnitude of evaporation losses, review 
the various published methods, and present the applica- 
tion of the vapor pressure method determination de- 
veloped at Whiting, to the detection of comparatively 
small percentage losses. Experience with this method 
for over a year has demonstrated its convenience and 
reliability for the solution of a variety of problems 
in conservation. The complete paper by Chenicek and 
Whitman is presented elsewhere in this issue. 


H. H. Hall, Standard Oil Company of California, 
presents an interesting discussion dealing with the 
“Protection of Tankers With Flue Gas,” in which he 
identifies a system by which the flue gas removed from 
the boiler breechings is used for minimizing explosion 
hazards on tanks which has now been in successful 
service in ships of Standard Oil Company of California 
for three years. This flue gas system contributes to the 
safety of handling bulk petroleum products by eliminat- 
ing the presence of explosive mixtures in cargo tank 
vapor spaces, and by removing all discharged vapors 
from the vicinity of the tanks while loading. Explosive 
mixtures are prevented by reducing the oxygen content 
of the tank vapor space; while vapors are collected by 


the same system of piping and discharged at the top 
of the mast. 


A number of operating conveniences are. provided by 
this system, including a ventilating system and a means 
for putting pressure on those volatile cargoes; which 
might gasbind pumps while discharging. It is also indi- 
cated strongly that the use of flue gas is valuable in 
retarding corrosion. The operation of the system is 
adequately safeguarded. A number of accessories have 
been developed to adapt the use of the system with the 
ordinary ships routine. 


Another application of flue gas having to do with 
safe practice and economical operation of refineries is 
found in the paper “Flue Gas for Reducing Fire Haz- 
ard,” by A. E. Pew, Jr. (Sun Oil Company). Mr. 
Pew’s paper follows a policy of intensive development 
of methods and procedures for the elimination of po- 
tential causes of oil fires in refineries, discussing sug- 
gested methods for solution of the problem of prevent- 
ing the presence of explosive mixtures. Three methods 
are described—use of flue gas as displacement medium 
in tank breathing, forced circulation of air through 
tanks, which is the least used, and generation of flue 
gas and its use to purge air or oil vapors from various 
types of refinery equipment including tank ships, and 
barges—this being the most widely used. Detail draw- 
ings and photographs are given as well as typical op- 
erating instructions. 


FIRE HAZARDS DISCUSSED 


The last paper of this session deals with the “Influ- 
ence of Fire Hazards in the Petroleum Industry,” pre- 
pared by C. H. Haupt (Standard Oil Development 
Company) in collaboration with O. H. Gundlach (Sin- 
clair Refining Company) and W. W. Lowe (H. L. 
Doherty & Company). The authors discuss the trend 
of cooperative work between the American Petroleum 
Institute, the National Fire Protection Association, 
National Safety Council, etc., and the trend toward 
more predominant use of fire proofing materials. He 
suggests that in order to avoid ill-advised legislation, 
to aid in obtaining adjustment of insurance rates, to 
keep abreast of engineering practice in parallel indus- 
tries, as well as to protect life and property, the serv- 
ices of the three new committees on fire prevention in 
the American Petroleum Institute division of refining, 
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We have been at work for some time on the 
1931 Edition of the Composite Catalog of Refinery and Natural 
Gasoline Plant Equipment, which will be ready for distribution in 
January, 1931. 


The 1930 Edition, the supply of which has been exhausted for 
some time, met with a splendid response. Letters from refinery 
and gasoline plant staff men all over the world advised us that the 
1930 Edition was of real value. The 1931 Edition will be an im- 
provement over last year’s in that it will contain more descriptive 
matter on equipment and materials used in refineries and gasoline 
plants and that additions will be made to the tabular content in the 
back of the catalog. 


What It Will Contain 


Here is what the 1931 Edition will contain: 


Descriptive matter on hundreds of pieces of refinery and gaso- 
line plant equipment (no display advertising) with the addresses 
of the various sales offices of the manufacturers. 


An index of equipment classified by types (which will show sev- 
eral thousand different listings and with which the addresses of 
manufacturers can be immediately located). 


Gravity correction tables. Volume conversion tables; tables of 
the properties of saturated steam, ammonia vapor, sulphuric acid 
and caustic soda 


Viscosity of mixtures table and conversion tables for various 
viscosimeters. 


EES ae | 
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i | COMPOSITE CATALOG 
NOW APPROACHING 


Engineering data on pumps and pumping equipment, com- 
pressors, belts, friction in pipes, water measurements, boiler equip- 
ment, and general information on combustion. 





Conversion factors for quantities, metric and English systems, 
areas and volumes, and other general engineering information. 


The Catalog itself will run several hundred pages in size, will 
have a high class Fabrikoid type cover on it and will be bound with 
the same style of binding used in a fine book. 


No Charge For It 


Under our agreement with the manufacturers who co-operate to 
make this Composite Catalog of Refinery and Gasoline Plant equip- 
ment, we will distribute absolutely free of charge 4000 copies of 
the 1931 Edition to the following classifications within the refining 
and natural gasoline manufacturing industry: 





Executives in charge of refinery or gasoline plant department, 
Purchasing agents, 

Refinery superintendents, 

Assistant superintendents, 

Departmental superintendents, 

Engineering department personnel, 

Chemists, 

Consulting engineers and chemists. 


If you fall within the above classifications, fill out the coupon at 
once and make sure that you receive your copy of this 1931 Edition, 
free of charge. 


GULF PUBLISHING CO. 


(Composite Catalog Division ) 


HOUSTON, TEXAS 
OF A COPY THE BLANK 


"THE GULF PUBLISHING COMPANY, ~~ ~~~~~—S—™O™~OS 
MUST BE FILLED OUT IN 
FULL) 


(Composite Catalog Division) 
‘ (TO INSURE RECEIPT 





Box 1307, Houston, Texas. 
Gentlemen: 


Send me without charge or obligation a copy of the 1931 Edition of the 
Composite Catalog of Refinery and Natural Gasoline Plant Equipment. 


Name 





Street or P. O. Box 





City and State 





I am with the above company. 





-———~—-----~----- 


My position is. 
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production and marketing, should be used to codify 
the industries experience and methods in the form of a 
manual for practical use. 


STUDY OF MOTOR FUELS 

The second session is given over to the study of 
motor fuels, T. A. Boyd (General Motors Corpora- 
tion), presents his report as chairman of the sub-com- 
mittee on methods and measuring detonation, “Progress 
Toward a Uniform Method of Measuring Detonation,” 
which is an account of the work done by the sub-com- 
mittee and prepared with the cooperation of the mem- 
bers. This is a sub-committee of the cooperative fuel 
research committee composed of the representatives of 
the American Petroleum Institute, U. S. Bureau of 
Mines, National Automobile Chamber of Commerce 
and the Society of Automotive Engineers. The report 
appears in full elsewhere in this issue of REFINER AND 
NATURAL GASOLINE MANUFACTURER. 


DISTILLATION CURVE 

“The Meaning of the Gasoline Distillation Curve,” 
prepared by Graham Edgar (Ethyl Gasoline Corpora- 
tion), J. B. Hill (Atlantic Refining Company, and T. A. 
Boyd (General Motors Corporation), presents the more 
important relationship between the distillation data of 
gasoline and its performance in the automobile engine. 
It has been shown that if the A.S.T.M. distillation 
curve of a gasoline is known, its characteristics with 
regard to the five factors of fuel efficiency may be at 
least approximately calculated. The five factors are 1, 
ease of starting a cold motor; 2, tendency to vapor 
lock; 3, ease of acceleration; 4, relative ease of effect- 
ing a dry mixture; 5, tendency to crank case dilution. 
The complete discussion appears elsewhere in this 
magazine. 

AIRCRAFT DIESEL FUEL 

In his paper “Aircraft D’esel Engine Fuels,” W. H. 
Graves, Packard Motor Car Company, describes the 
fuel system of the Packard Diesel aircraft engine and 
how it differs from the Otto cycle or gasoline engine. 
The author also describes the properties of the fuel oil 
which are essential and non-essential to the engine, and 
briefly touches on the relation of gravity, viscosity, flash 
point, autogenous ignition temperature, pour point, dis- 
tillation, sulphur and ash to the proper operation of the 
engine. The belief is not true that because gasoline 
engines must have a fuel with a certain vaporizing, 
anti-detonating, and similar characteristic, Diesel fuels 
must also have them, and the writer lists vaporization, 
gumming within certain limits, detonation, as fuel non- 
requisites. Gravity also has little significance in a Diesel 
fuel. Flash and fire is one of the most important tests, 
viscosity is also important, pour test is termed of great 
importance, volatility is of very minor importance, 0.5 
per cent sulfur is satisfactory, water and sediment are 
not desirable in any fuel but 0.5 per cent is permissable, 
there should be no ash left after burning the fuel, and 
color has no meaning at all. Essentials are 1, a distilled 
fuel, 2 a pour point and viscosity low enough to flow 
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to the engine at temperatures encountered in service, 3 
a flash point over 150°F., 4—No acidity, alkalinity or 
grit. 

CONTROL OF COLOR 

The third session on petroleum refining stresses vari- 
ous technical developments including discussions of such 
problems as color of oils, catalytic reactions, and hydro- 
genation of petroleum. 

“Control of Color of Petroleum Oils by Acid Treat- 
ing,’ an interesting and valuable contribut’on by 
technologists of Atlantic Refining Company, including 
H. M. Weir, W. F. Houghton, and F. M. Majewski, 
details work done by the writers in order to control 
acid treating in the plant which involved perfection of 
a laboratory acid-treating procedure which is capable 
of operating under a wide variety of combinations. 
Results are reproducible and directly related to plant 
practice. Some interesting discussions of the generally 
accepted theories of acid treating are introduced. The 
complete discussion is presented in this issue of this 
magazine. 

REACTIVITY OF SULPHUR 

“The Catalytic Reactions of Organic Sulfur Com- 
pounds,” presented by Dr. Hugh S. Taylor, professor 
of physical chemistry, Princeton University, is a gen- 
eral survey of the problem of the reactivity of sulfur 
compounds present in petroleum when brought to re- 
action in the presence of contact agents. It has been 
shown, the author states, that much can be predicted as 
to results from analogy with the known reactions of 
organic compounds of similar types, but containing 
oxygen or nitrogen in place of sulfur. The conclusions 
thus reached theoretically are substantially confirmed 
experimentally by work on Project number 40 of the 
American Petroleum Institute research program. The 
variations attributable to temperature, pressure, catalyst, 
and reacting gas are summarized; and the importance 
of the type of the sulphur compounds treated, as de- 
termining the ease and extent of removal, is indicated. 
This paper summarizes the results to date of the in- 
vestigation on “Specific Adsorbents for Sulfur Com- 
pounds in Petroleum” (Project 40—A. P. I. Research 
Program). 

Doctor Taylor in conclusion states ‘““The broad out- 
I'nes of the problem are sketched in by the present data. 
Doubtless many of the details of the complete project 
are already to be found in the files of the industrial 
research organizations. Perhaps, too, the data should 
be supplemented by work on the interaction of sulfur 
compounds and steam in the presence of catalytic 
agents. That is, as yet, almost virgin territory. Suff- 
cient has been indicated, however, to show that the 
problem of sulfur compounds in petroleum hydrocar- 
bons can effectively be approached from the standpoint 
of the reactivity of such compounds in contact with 
catalytic agents.” 


HYDROGENATION 
Dr. R. T. Haslam and R. T. Russell, in their paper, 
“Hydrogenation of Oils,” discuss this subject in simi- 
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lar manner to the presentation by these authors of a 
like paper before the National Petroleum Association, 
which was published in THE REFINER AND NATURAL 
GASOLINE MANUFACTURER, issue of October. 


DIVISIONAL ACTIVITY 

In his report as chairman of the division of refining, 
W. M. Irish (Atlantic Refining Company), reviews 
the plan of divisional organization and procedure as 
was adopted by the board of directors of the Institute 
last January. He calls attention to the excellent work 
done by the group of standing committees during the 
past year, with special emphasis on the work of the 
committee for the study of disposal of refinery wastes. 

Their findings and recommendations to date have 
been incorporated in a manual that has just recently 
been distributed by the Institute to all members of the 
division of refining. In this connection it has been de- 
termined that something like 80 per cent of the oil 
escaping in the past, even from well conducted plants, 
can be retained and that value of the oil thus saved 
will return 15 per cent or more on the investment in 
appliance for its capture. 

While the question of holding a mid-year meeting of 
the division of refining during 1930 seemed inadvis- 
able, a recommendation has been made to the board of 
directors that provision be made in the 1931 budget 
for such a mid-year meeting. 

This and other problems have been discussed at the 
six meetings held during the year by the general com- 
mittee of the division of refining. Such matters as the 
economic situation have received much attention. The 
collection and use of statistics and figures was stressed. 
Mr. Irish states: 

“Desire to commend to our incoming general com- 
mittee and their officers that this need of vital statistics 
for the refining division be urged upon the directors 
of the Institute until the desired end is achieved.” Con- 
cerning membership of the division the chairman states: 


“The membership of the division is now 379. This 
is a good beginning for the first year, but if the di- 
vision is to serve the purpose for which it was intended, 
the membership should eventually grow to many times 
this size. The present membership shows a fairly even 
distribution between presidents, vice presidents, man- 
agers, superintendents, engineers and chemists of oil 
companies, with many other groups in smaller num- 
bers.” 

NEED FOR REFINERY CURTAILMENT 
The report of the Federal Oil Conservation 


-Board’s Committee on Petroleum Economics is an- 


alyzed by Joseph E. Pogue, its secretary. This com- 
mittee bases its calculations on the goal of coming 
to March 31, 1931, with gasoline inventories of 
45,000,000 barrels. The summary of this report reads: 


“The demand for gasoline for six months ending 
March 31, 1931, can not be closely estimated, but 
present evidence suggests that it will not exceed-a 
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year ago and may even be less. The committee be- 
lieves that it would be desirable for the industry to 
adjust its operations to an unchanged gasoline de- 
mand as a maximum. The industry is now operating 
on a basis geared to a seven per cent increase in gas- 
oline consumption. It is obvious, therefore, that a 
substantial reduction in operating rates is called for, 
A curtailment to balance a break-even demand for 
gasoline will require a reduction of seven per cent 
from the estimated October rate of gasoline supply, 
if inventories next spring are not to exceed the 45,- 
000,000 barrels. 

“If a reduction of seven per cent in the supply of 
gasoline is spread on an even percentage basis over 
the various sources of gasoline, then a crude run to 
stills of 2,310,000 barrels per day and a domestic 
crude oil production of 2,207,000 barrels per day are 
indicated. Should gasoline demand prove more ad- 
verse or refiners confine their gasoline curtailment to 
straight-run operations, additional restriction of re- 
finery runs and crude oil production would be called 
for. If, on the other hand, demand should turn out 
to be more favorable, then the inventory situation 
may be permitted the benefit. A domestic crude oil 
production of 2,207,000 barrels per day, corrected for 
estimated average to date, becomes 2,240,000 barrels 
per day and the latter figure may be allocated as fol- 
lows (or other quotas in proportion) : 


Calsfovnia: :.. iihses bc son heed oes 535,000 
ORigMotte is ee ieee 535,000 
Se) Ee ne Pim er ee. 719,000 
ASD other state os isos ideoees 451,000 


“The work of this committee and also that of the 
sub-committee on statistics came before the assem- 
bly in a summary from the special committee on the 
economic situation as its report to the board of di- 
rectors of the Institute. This report is given in 
parts: 

“Our statistical sub-committee concluded that an 
aggregate refinery stock of gasoline on April 1, 1931, 
of 40,000,000 barrels should be adequate, economical- 
ly and conveniently, to supply all gasoline demand 
during the succeeding summer. This committee 
offers the same conclusion and wishes urgently to 
point out that a larger accumulation would be waste- 
ful in every sense. 


“The statistical analysis appended indicates that 
an 8.2 per cent reduction, starting October 1, in ag- 
gregate refining production by straight-run, crack- 
ing and natural gasoline blended, and imports, would 
give an aggregate stock condition April 1, 1931, of 
40,000,000 barrels. This also indicates an average 
crude oil demand, during the period, of 2,392,000 
barrels per day. This total demand includes crude 
run to stills, exports and crude directly used. It 
would be supplied both from domestic and imported 
crudes. The current demand for crude for all pur- 
poses is about 2,531,000 barrels per day.” 
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Determination of Evaporation 


Losses 





By GEORGE W. CHENICEK and WALTER G. WHITMAN 


HE past few years 

have witnessed a 

growing apprecia- 
tion of the losses en- 
countered in storing and 
handling volatile hydro- 
carbons and an increas- 
ing use of equipment de- 
signed to reduce such 
losses. It is evident, 
however, that excessive 
evaporation is still oc- 
curring, and that the use 
of preventive measures 
is yet in its infancy, par- 
ticularly in the distribu- 
tion of finished prod- 
ucts. 

The first require- 
ment of any program 
for conservation is a 
means for determining 
the magnitude of the 
losses with accuracy. 
Until a reasonably exact 
figure on how much can 
be saved is available, the 
economic problem of 
balancing savings cost of 
equipment and operation 
is uncertain and a prop- 
er conservation policy 
can not be _ defined. 
This paper presents a 
method of determining 
losses now employed at 
Whiting, giving illustra- 
tions which indicate its 
accuracy and its applica- 


bility to almost any type of problem involving evapora- 


tion. 


DETERMINING LOSS 


The methods which have been employed for measur- 
ing evaporation loss may be classed in three groups. 


l. Measurement of the amount of stock before and 
after loss has occurred. This is usually accom- 
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N accurate and convenient method for de- 
Ai iernining the magnitude of evaporation 

losses is required as a basis for further re- 
ducing excessive losses incurred in the handling 
and storage of oil. This paper, after reviewing 
the various published methods, presents the ap- 
plication of the vapor pressure determination de- 
veloped at Whiting, to the detection of compara- 
tively small percentage losses. 

The vapor pressure method combines satisfac- 
tory accuracy with widespread applicability. 
Evaporation losses as low as 0.05 per cent can be 
detected by the decrease in vapor pressure of the 
gasoline, and the amount of loss is established di- 
rectly by the experimental method. Samples may 
be collected from distant points and forwarded to 
a central laboratory, thus dispensing with elabo- 
rate field tests and equipment. 

Illustrations of its application in standing stor- 
age tests show 0.25 per cent per month loss from 
gasoline in large unprotected tanks and only 0.03 
per cent per month from tanks protected by 
breather bags. These figures confirm earlier find- 
ings by this laboratory. On displacement tests it 
indicates an evaporation loss of 0.05 per cent for 
rapid filing with a standard roof and of 0.004 per 
cent with a floating roof. Losses other than by 
evaporation are, of course, not determined in this 
method. 

Experience with this method for over a year 
has demonstrated its convenience and reliability 
for the solution of a variety of problems in con- 
servation. 


This paper was prepared for presentation at 
Eleventh Annual meeting of the American Petro- 
leum Institute, at Chicago, November 12, 1930. 








plished by gaging for 
volumes and correcting 
for temperature. 

2. Measurement of 
the actual loss by deter- 
mining both the volume 
of vapors which escape 
from the system and 
the concentration of hy- 
drocarbons in them. 

3. Determinations of 
some property of the oil 
which changes as evapo- 
ration takes place. Grav- 
ity, distillation, and va- 
por pressure are exam- 
ples of such properties. 


GAGING METHOD 


Under ideal _ condi- 
tions, the amount of 
evaporation can be ob- 
tained with good accur- 
acy by measurements of 
the volume of oil before 
and after loss has been 
incurred. The only im- 
portant case approximat- 
ing the ideal is standing 
storage where no trans- 
fer of stock is necessary 
during the test. The ac- 
tual amount in the tank 
can be gaged satisfac- 
torily, especially if a 
hook gage and micro- 
meter be employed,’ and 
the volume computed 
after suitable strapping 


of the tank and allowance for deadwood. Warping of 


the tank bottom or movement of the gage hatch during 


crude tankage. 





the test would introduce error. The probable accuracy 
of tank gages has been discussed by Wiggins and 
others, who point out other difficulties, especially with 


Correction for temperature is probably the most diffi- . 
cult feature of the gaging method. The expansion of 
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Rugged Construction 
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gasoline is about 0.06 per cent for,one degree F., so 
that corrections to a base temperature for comparisons 
require better than one degree F. accuracy in the de- 
termination of temperature for the study of small 
losses. Since the.tempefatures throughout a full stor- 
age tank may easily vary over a range of five degrees 
F., the difficulties of securing a true average are ap- 
parent, Usually the average is computed from tem- 
peratures taken at different levels in one vertical line, 
but this practice is questionable. 

When some of the difficulties of accurate gaging in a 
single tank under test conditions are thus apparent, it is 
not surprising that the routine gages taken throughout 
the refinery and the producing, transportation, and sales 
departments should be totally inadequate for accurate 
estimates of losses in the intervening operations. The 
transfer of stock increases the possibilities of error in 
estimating evaporation, as for example by leakage and 
spillage or by a difference in oil retained in the transfer 
lines. In problems involving transfer of stock, there- 
fore, the gage method is generally recognized as un- 
satisfactory in practice, however suitable it might be 
in theory. 

MEASURE VAPOR LOSS 


Losses from a tank or other container can be meas- 
ured directly by determining the volume of vapors 
escaping and analyzing these vapors or suitable samples 
for hydrocarbon content. The volume can be obtained 
by several means, such as a dry meter, an orifice, or a 
calibrated breather bag. For the special case of loss 
measurement during rapid filling with ordinary gaso- 
line, figures can be roughly estimated by merely assum- 
ing the gas displaced to be equal to the volume of liquid 
introduced. 

Several analytical methods have been used on the 
vapors, the most common being absorption in mineral 
seal oil’ or charcoal and condensation with carbon di- 
oxide and ether. The results by the different methods 
will vary, as is well recognized from experience in 
estimating the gasoline content of natural gas. Specific 
gravities of the vapors can be employed as a quick 
method if the relation between gravity and hydrocar- 
bon content for a given gasoline is established inde- 
pendently. The best results would undoubtedly be 
achieved by fractional analysis’ of the vapor, but the 
technique of the analysis is too slow to employ it for a 
large number of samples. 

The accuracy of loss measurements by this method 
depends chiefly upon the significance of the vapor an- 
alysis. If this is known, very good results are attain- 
able. The method is particularly adapted to the study 
of filling losses where the test can be carried out near 
the refinery. 

The limitations arise from the necessities of setting 
up test equipment at the tank, ensuring that vapors 
escape only through the metering device, and collecting 
vapor samples for analysis. It is, therefore, not very 
practicable for field work away from the laboratory 
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or for evaporation losses in a system which is not 
vapor-tight. 
METHODS 


The several methods which determine evaporation 
loss by the change in some property of the oil share a 
common advantage of wide applicability. If evapora- 
tion can be determined by examination of a sample, it 
becomes possible to dispense with elaborate field equip- 
ment and technique and to extend the investigation to 
any point where samples can be obtained. Precautions 
in sampling and in avoiding or correcting for contami- 
nation are, of course, necessary ; but these can be taken 
without undue difficulty. Some methods, therefore, per- 
mit and encourage investigations which are not prac- 
ticable by other means. 


The specific gravity of the stock has frequently been 
taken as a measure of the loss. If gravities are de- 
termined by the pycnometer, with careful technique, 
they are fairly sensitive to evaporation effects. How- 
ever, it is necessary to determine by independent ex- 
periment the effect of loss on gravity for the particular 
stock under investigation. For ordinary gasoline this 
will run around one degree A. P. I. change for an 
evaporation of from 2.5 to three per cent. 

The use of specific gravities of small cuts distilled 
with fractionation* represents an improvement over the 
gravity method. The results are plotted as gravity vs. 
percentage distilled both for the original and final oil, 
the percentage distilled in the latter case being corrected 
to the basis of the original oil. The horizontal distance 
between the two curves is then taken as the evaporation 
loss incurred by the oil. This manner of plotting is 
similar to that illustrated later in the vapor pressure 
work. 

The gravity method used in this way has given good 
results where large losses were involved. It does not 
appear promising for the detection of small losses, 
chiefly because of the difficulties in obtaining complete 
condensation of light fractions, such as propane and 
butanes, and in making subsequent gravity determina- 
tions upon them. Further, it assumes that the various 
hydrocarbons evaporate from a tank in the same rela- 
tive proportions as when they are distilled with frac- 
tionation, an assumption which is probably permissible 
in rough work, but which is hardly valid if a high de- 
gree of accuracy is required. The chief handicaps of 
the method appear to be unsatisfactory accuracy for 
the rather extensive laboratory work demanded. Distilla- 
tion curves have been analyzed in conjunction with 
gravities as described above, but the results do not war- 
rant expecting any greater accuracy from them. 

The vapor pressure of a gasoline is a property which 
is quite sensitive to evaporation loss, since the light 
components which evaporate are the same ones which 
are responsible for the vapor pressure. Several reliable 
methods of determining vapor pressure are in present 
use, such as the Reid® bomb and the methods devised at 
the U. S. Bureau of Standards,* at the Humble Oil & 
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Refining Company," and at this laboratory.’ For studies 
of evaporation loss the first two have the disadvantage 
that only one vapor pressure is known for a sample at 
any one temperature. This requires that the relation 
between vapor pressure and loss be determined inde- 
pendently by experiment for any sample under investiga- 
tion before the vapor pressure data can be interpreted 
in terms of evaporation loss. The Bureau of Standards 
method suffers the further disadvantage that the sample 
is degassed before the vapor pressure is taken, a fea- 
ture which probably renders it useless for accurate 
studies of present commercial gasolines. The Humble 
method establishes a curve of vapor pressure vs. per 
cent evaporated ; but, as described, the curve can not be 
carried far enough without excessive time consump- 
tion to avoid the necessity for a separate study of vapor 
pressure vs. loss on each type of stock under investiga- 
tion. 

One of the objects of devising a vapor pressure 
method at Whiting was to investigate its utility in the 
study of evaporation losses. Accordingly the apparatus 
and .technique were so planned that vapor pressures 
could be determined conveniently for any one sample 
with different percentage evaporated therefrom. This 
evaporation occurs with air at ordinary temperatures, 
and the vapors should, therefore, approximate in com- 
position those evaporated from the same type of stock 
in the field. The effect of evaporation loss on vapor 
pressure for the particular sample in question is thus 
found in the vapor pressure determination itself. 

VAPOR PRESSURE METHOD 

The method and apparatus developed at Whiting for 
determining the vapor pressures of gasoline have al- 
ready been described.” Measured amounts of dry air are 
bubbled through a gasoline sample at standard tem- 
perature in such a manner as to insure practical satura- 
tion; the resulting vapor volume is determined, and the 
decrease in liquid volume is also determined. Simple 
calculations then permit computation of the vapor pres- 
sure of the sample. Successive determinations are made 
on the same gasoline until about five per cent has been 
evaporated, and the data are represented on a semi- 
log plot of vapor pressure vs. percentage evaporated. 
Several such plots appear in later figures. 

Any evaporation loss which has been incurred by a 
gasoline will be reflected in a lowered vapor pressure 
curve on the depleted gasoline. If the vapor pressure 
curves for the original and the final gasoline are plotted 
on the same scale, the horizontal displacement between 
the two is a direct measure of the loss.* Since the two 
curves are not usually quite parallel, the loss is taken 
as the average of the horizontal displacement at several 





* The assumptions here involved are that: 1, the actual gasoline lost 
contains the various light hydrocarbons in the same proportions as exist in 
the saturated vapor; 2, as a corollary, the temperature during loss is close 
enough to 75 deg. F. so that the relative vapor pressures of the light 
hydrocarbons are the same as at 75. deg. F.; and, 3, the loss is not great 
enough to require correction for a change in gasoline basis such as is 
made by Wiggins. The validity of the first assumption is indicated by the 
data presented. As regards the second, the temperature during loss could 
be. 30 deg. F. away from the 75 deg. F. standard without causing appreci- 
able error. The third assumption is permissible for the small losses occur- 
ring in this work, but correction would be advisable where a loss of three 
per cent or more was involved. 
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points. Initial vapor pressures are disregarded, since 
erratic results sometimes appear within the first 0.5 per 
cent off, due possibly to differences in dissolved air. 
The accuracy of this method has been checked by 
tests both in the field and in the laboratory. Four field 
storage tanks (117 feet by 40 feet) were gaged before 
and after a period of evaporation and samples for vapor 
pressure measurements taken at the same time by a 
method described later. Table 1 gives the results. 





TABLE 1 
Comparison with Field Gages 
Loss 
From Com- 
puted Vapor 
By Gaging Pressures 
( Per Cent) (Per Cent) 
UR os eee eee 0.22 0.25 
meee tO ese 0.33 0.32 
OU 2 a ee 0.26 0.37 
Went MN on cs 0.12 0.12 


In the laboratory tests varying percentages were 
evaporated from a series of flasks filled with a standard 
60 A. P. I. gasoline. Weights and densities (by pycnom- 
eter) were obtained before and after evaporation and 
the volume percentage loss computed from these data. 
Vapor pressures were obtained on the original and on 
each of the final gasolines. The results, given in Table 
2, indicate good accord between the two methods. The 
small effect of correcting the vapor pressure curves by 
Wiggins’ method over this range of losses is evident 
from a comparison of the third and fourth columns. 








TABLE 2 
Comparison with Weighed Losses 
Loss 
Computed Computed from Vapor 
from Pressure 
Weight 

Sample andDensity Uncorrected Corrected 
No. (PerCent) (PerCent) (Per Cent) 

1 0.52 0.51 0.52 

2 1.30 1.28 1.31 

3 2.49 2.32 2.36 

4 2.93 2.87 2.91 

2 3.44 3.45 3.48 

6 4.16 4.08 4.11 


STORAGE TESTS 

The vapor pressure method has been applied to the 
detection of losses in storage tanks at Whiting during 
the past eight months with the object of testing its 
accuracy and practicability and of checking on the 
losses incurred in specific tank installations. 

Preliminary to. these tests a, definite sampling pro 
cedure was established. Since the average tank can be 
sampled only through the thief hatch, samples wert 
taken through this hatch and at various depths. The 
procedure in collecting samples was to lower a stop 
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the bottle up, empty, and restopper quickly, and then 
fill a second time for the actual sample. The bottle 
was immediately stoppered with an over-size cork, 
shellacked over the top, and stored in an ice box. 
Duplicate samples were taken at the same time, and 
this procedure has been followed throughout. 

The vapor pressures obtained on these samples are 
given in Table 3. 

TABLE 3 
Effect of Depth of Sample Below Surface 
Vapor Pressure, mm. Mercury at 





Per Cent 75 degrees F. 
Evapo- 
rated 2 in. 10 ft. Zt -WD ft. 99 ft. 
0.1 416 429 440 440 445 
0.5 395 406 405 405 405 
1.0 372 381 380 380 379 
1.5 350 359 357 355 356 
2.0 330 333 335 332 334 
re.” 310 312 312 311 315 


It will be observed that the two-inch sample is dis- 
tinctly lower in vapor pressure than the others, due pre- 
sumably to surface evaporation. Further, the initial 
vapor pressure, as indicated by only 0.1 per cent evapo- 
rated, exhibits a definite though slight increase with in- 
creasing depth. With these two exceptions, the agree- 
ment is quite satisfactory, especially since initial vapor 
pressures are disregarded in the method of estimating 
losses. On the basis of this and a similar test, the 
midpoint of the depth, e. g., the 20-foot level in this 
case, was selected as standard for sampling. 





. orr 
FIGURE 1 
Protected Storage Loss 


Typical results of the storage loss tests are shown 
in Figures 1 and 2. Figure 1 contains vapor pressure 
data from five samples taken at intervals between Janu- 
ary 13 and June 14, 1930. The upper and lower lines 
represent respectively the vapor pressure curves at the 
beginning and end of this period. The average hori- 
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zontal displacement is 0.05 per cent, corresponding to 
a loss per month of only 0.01 per cent. The 0.05 per 
cent loss here indicated is about equal to the probable 
accuracy of the vapor pressure determinations. This 
tank was protected by a standard breather bag, the 
installation consisting of three 117 foot by 40 foot 
tanks to one 18,000 cubic foot bag. The equipment was 
in good condition, and the loss results are somewhat 
typical for the Whiting storage tanks, practically all 
of which are similarly protected. The average of 12 
such tanks shows a loss of 0.03 per cent per month. 





Orr 


FIGURE 2 
Unprotected Storage Loss 


Figure 2 gives results on a tank where the protection 
was unsatisfactory due to air leakage at the eaves. Five 
samples were taken between December 30, 1929, and 
April 23, 1930, but only three are shown: the first, last, 
and the March 14 samples. The total loss over this pe- 
riod is 0.9 per cent from the average displacement of 
the two curves, equivalent to 0.24 per cent per month. 
The intermediate data indicate that the rate of evapora- 
tion was less than this up to March 14 and greater for 
the last period, as might be expected from weather 
conditions. Several other large tanks, with ‘no protec- 
tion or with leaks in the system, showed losses from 
0.2 to 0.3 per cent per month over a corresponding 
period. 

It is interesting to compare these results with the 
gaged losses reported in an earlier paper from this 
laboratory.” The average losses at that time were esti 
mated at 0.25 per cent per month for unprotected tanks 
and 0.04 per cent for tanks with breather bags, check- 
ing closely with the present determinations. It is true 
that these estimates were applied over only a sever- 
month period from March 1 to September 30, whereas 
current data include winter conditions. The difference 
in weather, however, is largely neutralized by the fact 
that gasoline manufactured and stored in winter has 4 
higher volatility than summer gasoline. These data, 
therefore, not only confirm the high efficiency o! 
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This is a vital question—a dollars and 
cents question—in every’ refinery where 
steady production depends upon the length 
of service secured from refractories. The 
brick and the brick laying may be excellent 
and the details of operation may be normal, 
yet in a comparatively short time the plant 
may be down for repairs—repairs which 
might easily have been avoided if Firebond 
or Thermolith High Temperature Cement 
had been used to bond the brickwork. 


FIREBOND 


A high temperature cement developed 
“ ; for use with either fireclay or silica 


FIREBOND 


brick. 
May be used to advantage in the _ hot- 
test- parts of industrial furnaces. 
Sets at atmospheric temperature. 
Forms dense joints more resistant to 
siag penetration than ar> the brick. 
Brush-coated on firebrick, it materially 
reduces their permeability to gases. 
Shipped dry, in air-tight metal drums 
of 125 pounds each. 

May be applied with cement guns of 
either wet or dry type. : ; 
Adapted for all types of industrial 

furnaces. 


REG.US PAT 


PGH.PA. U.S.A 


ALL TEMPERATURE FIRE CEMENTS 


Make the Weakest Point the Strongest, 
Bond the Wall the Whole Way Through. 





IT’S GOOD BRICK---BUT HOW CAN I MAKE IT LAST LONGER? 


Note these facts. Firebond (silica base) 
and Thermolith (chrome base) take a rigid 
cold set and insure a firm bond at all tem- 
peratures encountered in the operation of 
boilers and of oil refining stills. Joints are 
mechanically strong. Their porosity is low. 
They resist abrasion and slag penetration. 


Refinery superintendents and engineers in- 
terested in cutting down lost time due to re- 
pairs and replacements should investigate 
these high-temperature cements that lengthen 
the life of refractories. 


THERMOLITH 


A high temperature cement. 

Fusion point higher than that of the 
highest grade fireclay brick. 

Used with magnesite, chrome, high- 
alumina, and fireclay brick. 

Sets cold, forming a firm bond which 
is maintained up to its fusion point. 

Shipped dry, in air-tight metal ums 
Mf 200 pounds each. 

Can be readily mixed with water for 
dipped, troweled or poured joints, 
or for surface coating. 

May be applied with cement guns of 
either wet or dry type. 

Particularly adapted for applications in- 
volving basic slags or cutting and 
scouring action. 





Harbison-Walker Refractories Company 


World’s Largest Producer of Refractories 


PITTSBURGH, PA. 





124 


breather bag equipment as a means of conservation, but 
emphasize the need for protective measures on gasoline 
even during the cold weather months. 


DISPLACEMENT LOSSES 


The chief utility of the vapor pressure method is 
not, however, in measuring storage losses, where gaging 
can be employed, but in studying evaporation losses 
due to movement of stocks. For such purposes the 
gasoline may be sampled at various stages in its move- 
ment, and the vapor pressure measurements will give 
the percentage evaporated at any time. Accurate gaging 
is quite impracticable for work of this type except 
in a few special cases. Of course, leakage and spillage 
losses can not be detected by this method. 

Recent tests at Whiting on stock movement in large 
standard and floating-roof tanks well illustrate the ap- 
plication of vapor pressures to this problem. The test 
procedure consisted in moving a layer of gasoline up 
and down in the tank by means of water beneath the 
gasoline, repeating or varying the cycle as desired, and 
determining the vapor pressure of the tank contents at 
stated intervals. By using only a few feet of gasoline 
in a 60 by 40 foot tank, the loss was magnified in 
percentage, permitting greater accuracy in estimating 
losses from vapor pressure data. Only one tank and a 
small amount of gasoline were required for a test, and 
no complications of line or pump losses were intro- 
duced. 

The data and results of these tests are given in 
Figures 3 and 4 and in Table 4. 


TABLE 4 
Displacement Tests 
Inspection on Initial Floating Standard 
Gasoline Roof Tank Roof Tank 
Gravity, deg. A.P.I. ...... 59.4°F. 60.7° F. 
Tia es es 88 “ 100 “ 
a Serer iia i 
mumer COM sk... 225 “ 208 “ 
ee 272 “ 249 “ 
RIE oe sk se oie 362 “ 340 “ 
ES ee 394 “ 388 “ 
Ny OSS ae 3.0 percent 2.0 per cent 
‘yk ae April 8-28,1930 July 9-18, 1930 
Temperature of gasoline... 50°F. Fa? ¥. 
Floating Roof Tank 
Volume Gasoline fea "Taine 
No. of Displaced in Tank Gasoline Volume 
Cycles (Gallons) (Gallons) in Tank Pumped 
74,050 
8 5,140,000 0.30 0.0043 
73,830 
10 5,450,000 0.28 0.0038 
73,630 
Total 18 10,590,000 0.57 
on original 
Per Cent 
eS iis Sie ors sa Ubieplee'e & sms 0.0040 
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Displacement Test — Coating Roof 


Standard Roof Tank 


No. of Digplaced oe 
Cycles (Gallons) (Gallons) 
106,000 
2 1,330,000 
105,580 
2 1,310,000 
105,180 
2 1,310,000 
104,560 
2 1,350,000 
104,010 
Total 8 5,300,000 
OE 6.0.50 4 Gh n Ov eae od ees 


These tests indicate a very small 
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FIGURE 4 


Displacement Test — Standard Roof 











Per Cent Per Cent 
Loss on Loss on 
Gasoline Volume 
in Tank Pumped 
0.40 0.032 
0.38 0.031 
0.59 0.047 
0.53 0.041 
1.88 

on original 
Per Cent 
PIE RL 0.038 


displacement loss 
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from floating roof tanks, amounting to only 0.004 per 
cent on the stock handled. The loss with a standard 
roof is 10 times as great, and would presumably be 
somewhat greater yet but for the 22 per cent decrease 
in vapor pressure incurred in the operation. However, 
even a correction for this factor could not well bring 
the loss above 0.05 per cent, which is far below any 
computed loss assuming saturation of vapors in the 
tank. 

It should be noted that a previous run had been made 
on the standard roof tank in April, simultaneously with 
that on the floating roof, which showed an average loss 
of 0.05 per cent on the volume pumped. Certain fac- 
tors, such as time of filling and emptying and of stand- 
ing between operations, were investigated in the July 
test, but the data obtained do not justify final conclu- 
sions on these points. However, larger losses would 
be expected with slower filling or with smaller tanks. 

An approximate check on the vapor pressure method 
was ‘obtained by analyses of vapors issuing from the 
breather pipe during tank filling. The concentration of 
condensibles, measured by absorption in mineral seal 
oil, was uniformly low until the tank was nearly full. 
The average concentration ran about 12 per cent, cor- 
responding to a computed displacement loss of approxi- 
mately 0.05 per cent, and, therefore, checking the loss 
found by the other method. 


OTHER APPLICATIONS 


Losses outside the refinery, from either crude or 
gasoline, offer a most promising field for the vapor 
pressure method. Determinations could be made on 
gasoline transported by various means, and even in 
automobile tanks, to determine with accuracy either 
the loss which has been incurred or the current vola- 
tility characteristics of the fuel. 

A necessary precaution for accuracy in work on dis- 
tribution losses is that the gasoline shipment be kept 
free from contamination or that the contaminating stock 
be sampled and corrections made for its effect. In the 
latter instance, thorough mixing of stocks is imperative 
before a sample of the mixture is taken. 

The method of sampling is of vital import, as indi- 
cated in Figure 5. The lower curve is for a gasoline 
from a service station pump with the nozzle held at the 
mouth of a two-gallon sampling can. The upper curve 
is for a sample taken immediately thereafter, by in- 
serting the nozzle into the can and also allowing sev- 
eral quarts of gasoline to overflow before closing the 
can. The difference between these two curves repre- 
sents a difference of 0.2 per cent in the losses incurred 
by the two filling procedures. Samples should, of course, 
be sealed at once and transferred to an ice box. Any 
later transfers of samples in the laboratory are carried 
out by water displacement with the gasoline pre-cooled, 
and the first and last portions so transferred are dis- 
carded. 
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FIGURE 5 
Effect of Method of Sampling 


PROBABLE ACCURACY 

Experience with the method shows that vapor pres- 
sures can be determined with a probable accuracy of 
about 0.75 per cent in the range above 0.5 per cent 
evaporated. On average gasoline this justifies estima- 
tions of losses as low as 0.04 per cent. Whether the 
over-all accuracy of the loss determination is as good as 
this depends upon care in taking and handling samples, 
but results in this laboratory show that it can be 
achieved with fair regularity. 


CONCLUSIONS 

The vapor pressure method offers a simple means 
for determining a property of gasoline which is sensi- 
tive to slight losses by evaporation. The method per- 
mits direct comparison between two samples without 
further experimental data and can therefore, be applied 
on any type of gasoline. This is a decided advantage 
over other published vapor pressure methods, which 
would require an independent investigation of the rela- 
tion between vapor pressure and loss for the oil in 
question. 

Since its operation requires only the collection of 
samples and subsequent laboratory determinations, it 
can be employed in many conservation problems, where 
accurate gaging or vapor analyses are impracticable, if 
not impossible. Its field of particular usefulness may be 
expected to be the investigation of losses in the trans- 
fer of stocks outside as well as within the refinery. 

Theoretical considerations of its inherent accuracy 
are confirmed by the data here presented on field and 
laboratory tests. Its applicability and convenience for 
studying storage losses, as well as the accuracy at- 
tained, are evident from the results on protected and 
unprotected tankage, where it takes the place of gag- 
ings. Its application to displacement losses on standards 
and floating-roof tanks is typical of the possibilities in 
following evaporation on stocks in movement. 

(Continued on page 146) 
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The Meaning of the Gasoline 
Distillation Curve 


By GRAHAM EDGAR, J. B. HILL? and T. A. BOYD? 


HE purpose of this 
TT paper is to dis- 

cuss the more im- 
portant relationships be- 
tween the distillation 
data of gasoline and its 
performance in the au- 
tomobile engine, and to 
point out the practical 
principles which apply 
to the mutual problems 
of the oil refiner and the 
automotive engineer. 


It has not been so 
many years ago since 
the oil refiner’s entire 
vocabulary with refer- 
ence to gasoline seemed 
to be limited to the 
words “initial,’ “end 
point,” and “gravity,” 
(none of which, by the 
way, has any direct re- 
lation whatever to the 
performance of the fuel 
in an engine), while at 
the same time the auto- 
motive engineer seemed 
hardly conscious of the 
fact that fuel is as essen- 
tial a part of an auto- 
mobile as are wheels. 
There was perhaps some 
justification for this sit- 
uation in the fact that 








ABSTRACT 


more important relationships between the 

distillation data of gasoline and its perform- 
ance in the automobile engine, as developed by 
the work of the Cooperative Fuel Research Steer- 
ing Committee during the last few years and to 
emphasize certain practical principles which apply 
to the mutual problems of the oil refiners and the 
automotive engineer. 


Motor fuel volatility relates to engine perform- 


[= purpose of this paper is to discuss the 


ance chiefly in the following ways: 1, ease of . 
starting a cold engine; 2, tendency to interrupt © 


operation because of vapor lock; 3, ease of ac- 
celeration; 4, relative ease of effecting a dry mix- 
ture; 5, tendency to crankcase dilution. 

It has been shown that if the A. S. T. M..dis- 
tillation curve of a fuel is known, its character- 
istics with regard to all five of these factors may 
be at least approximately calculated. 

A study of the fundamental principles involved 
leads to several practical principles which may 
serve as a guide to the oil refiners in indicating 
the volatility characteristics which gasoline should 
possess to give satisfactory engine performance 
under various conditions, and to the automotive 
engineer in indicating methods by which the fuel 
feed systems of automobiles may be improved. 

This paper was prepared for presentation at 


Eleventh Annual meeting, American Petroleum 
Institute, at Chicago, Ill., November 12, 1930. 








Commerce, and the So- 
ciety of Automotive En- 
gineers. Under the di- 
rection of this commit- 
tee, fundamental re- 
search carried out at the 
U. S. Bureau of Stand- 
ards has clarified many 
relationships of 
the properties of fuel to 
its engine performance, 
so that it is now pos- 
sible to state with con- 


siderable confidence the 


properties which a fuel 
should have to meet giv- 
en engine conditions, 
and to. state certain 
fundamental principles 
cf automotive design 
which are desirable for 
the type of fuel in gen- 
eral use. 


While the work out- 
lined above has been in 
progress, much valuable 
work along similar lines 
has been done by other 
agencies.§ The present 
paper, however, is con- 
cerned only with the 
work done under the di- 
rection of the Coopera- 
tive Fuel Research 
Steering Committee, and 


little or no fundamental information existed re- 
lating to the performance of a fuel in an engine to 
its physical characteristics. Eventually, however, 
the fact was recognized that the automobile and 
its fuel constitute a joint problem, concerning 
almost equally the automotive engineer and the 
refiner; and out of this recognition came the forma- 
tion in 1922 of the Cooperative Fuel Research 
Steering Committee, representing the American 
Petroleum Institute, the United States Bureau of 
Standards, the National Automobile Chamber of 


* Ethyl Gasoline Corp., Yonkers, N. Y. 

t The Atlantic Refining Co., Philadelphia, Pa. 

t Keng 4 rity Corp., Detroit, Mich. 

Se. g., G. Brown, ng. Res. Bull. No. 14, Univ.. of Mich., 1930. 





will be further confined to the subject of volatility, 
as other important phases of this work will be treat- 
ed elsewhere. No attempt will be made to go into 
detail, nor to discuss the data upon which the con- 
clusions are based, as all of these matters are dis- 
cussed in the various papers which are listed in the 
bibliography, which should be consulted for all ex- 
perimental data, formulae, methods of calculation, ete. 


THE EFFECT OF MOTOR FUEL VOLATILITY 
ON ENGINE PERFORMANCE 


Motor fuel volatility relates to engine performance 
chiefly in the following ways: 1, ease of starting a 
cold engine; 2, tendency to interrupt operation be- 
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cause of vapor lock; 3, ease of acceleration, partic- 
ularly during the warming up period; 4, relative ease 
of effecting a dry mixture; 5, tendency to crankcase 
dilution. 

It has been shown that if the A. S. T. M. distillation 
curve|| of a fuel is known, its characteristics with re- 
gard to all five of the above factors may be at least ap- 
proximately calculated. 


EASE OF STARTING 


The ease of starting a cold engine (mechanical 
factors being assumed satisfactory) has been found 
to be determined: a, by engine temperature: b, by 
the air-fuel mixture supplied by the carburetor (with 
the choke on); and c, by the temperature at which 
10 per cent* of the fuel is evaporated in the A. S. T. 
M. distillation. °*”**“ 

The quantitative relationships between these vari- 
ables are illustrated in Figure 1. If we take as ordi- 
nates engine temperatures, and as abscissae tempera- 
tures at which 10 per cent of the fuel should evap- 
orate (A. S. T. M.), curve 1 gives the maximum 
10 per cent temperature at which easy starting can 






fasy Starting Temperature *F- 








eo 1@o 460 200 - 
0% Evaporated Temperature “°F 


FIGURE 1—Easy Starting 


40 


be obtained with a carburetor supplying 0.5-1 air- 
fuel mixture; curve 2 similar temperatures for a 
carburetor supplying a 1-1 air-fuel mixture; and 
curve 3 for a 2-1 air-fuel mixture. It will be 
seen, for example, from curve 2 that with a car- 
buretor supplying a 1-1 air-fuel mixture, and at 
10° F. atmospheric temperature, the gasoline must 
have its 10 per cent point at least as low as 156° F. 
to insure easy starting. 


VAPOR LOCK 
Vapor lock will occur when the fuel boils in any 
part of the fuel feed system up to and including the 
carburetor passages. This will occur when the tem- 





|| It should be emphasized that all these relationships involve, however 
not the usual “per cent recovered” in the A T. M. test, but the “per 
cent evaporated,’ which for any given temperature is equal to the per cent 
recovered plus the distillation loss. 

* For the most exact calculations, particularly with very volatile gaso- 
lines such as natural gasoline, the slope of the A. S. T. M. distillation 
curve at the 10 per cent point is also involved. In the data given in this 
paper, average values of the slope have been employed. 


perature at any of these points becomes so high that 
the vapor pressure of the fuel exceeds that of the 
atmosphere. Jt has been shown that the tempera- 
ture at which the gasoline free from propane will 
boil is equal to the A. S. T. M. temperature for 10 
per cent evaporated.”"“” If the gasoline contains 
appreciable propane, it will have an abnormally high 
vapor pressure and will, therefore, boil at a temper- 
ature lower than that of the 10 per cent point. For 
such gasolines, the vapor pressure itself is a more 
accurate measure of the tendency to vapor lock than 
the 10 per cent point. For most gasolines, which 
are essentially free from propane, the 10 per cent point 
and the temperature which the gasoline may reach 
in the fuel system are the main factors determining 
the tendency to vapor lock. 


Now the temperature which the fuel reaches in the 
fuel system is determined: a, by atmospheric tem- 
perature; b, by the conditions of operation (speed, 
load, etc.) ; c, by the location and design of the fuel 
lines and carburetor, and by such equipment factors 
as thermostats, radiator shutters, etc. Furthermore, 
the problem is complicated by several other factors. 
In the first place, the properties of the fuel in the 
fuel system may not always be identical with those 
of the fuel as supplied to the tank. A certain amount 
of evaporation of lighter ends (stripping) may occur 
in the fuel tank,” in the vacuum tank, and in the 
carburetor bowl itself, so that it is possible for the 
fuel to be heated somewhat above the temperature at 
which 10 per cent of the original fuel evaporates 
without vapor lock occurring. Again, the presence of 
sharp bends in the fuel lines, or abrupt changes in 
their diameter, “ increases the tendency to vapor lock 
with a given fuel under given conditions. 

Marked differences are then to be expected, and 
are found in practice, in the vapor-locking tendencies 
of a given fuel in different automobiles. A fuel which 
will operate with entire freedom from vapor lock in 
one automobile may give much trouble in another. 
It is, therefore, impossible to specify definitely the 
minimum 10 per cent temperature (or maximum 
vapor pressure) which a fuel should possess, without 
reference to the characteristics of actual automobile 
fuel systems. If we take atmospheric temperatures 
as ordinates and 10 per cent temperatures as ab- 
scissae, we could obtain for a series of given auto- 
mobiles curves representing the minimum 10 per 
cent temperatures which the fuel must possess in 
order to avoid vapor lock. These curves approach 
as the ideal a curve in which the fuel does not rise 
above atmospheric temperature, and the ordinates 
and abscissae are, therefore, equal. (Similar curves 
could be drawn with maximum vapor pressures as 
ordinates.) The position of the curves and their ex- 
act form will vary with the design factors of the fuel 
induction system, and sufficient data are not avail- 
able at present to construct accurate graphs; but the 





é 
L 





























NOVEMBER, 1930 A Gulf Publishing Company Publication 131 


Why refinery 
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ARMSTRONG 
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HE photographs show a few of the 25 or so Armstrong 
Inverted Bucket Traps used by the Simms Oil Com- 
pany in their plant at Dallas, Texas. 

The line-drawing represents the hook-up of traps on main 
stabilizer equipment in the absorption and stabilization 
plant of the refinery. One trap drains a kettle at 140 Ibs. 
pressure; another the preheater at 50 lbs. pressure (in a 
representative cycle). 

The Refining Engineers, Inc., of Kansas City chose Arm- 
strong traps for the above plant because of their proved 
outstanding performance in refinery operation. They can- 


not airbind .... do not clog on scum or sediment... . have 
large capacity with small size (they are supported by con- 
necting pipes) ....do not wire-draw (they have chrome 
steel valves) .... operate positively and efficiently for years 


without attention. 


Armstrong performance has been so consistent that we 
do not hesitate to offer you as many traps as desired on 90 
days free trial, without obligating you in any way. At 
the end of the test period return the traps at our expense. 
The coupon is for your convenience in taking advantage of 
this offer. 
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curves for different automobiles would have the 
general nature shown in the solid lines in Figure 
2, where curve a represents the ideal curve mentioned 
above, and curves b, c, and d represent increasingly 
badly designed fuel systems, in which the fuel is 
heated 30°, 60° and 90° respectively, above atmos- 
pheric temperature. The dotted curves a’, b’, c’ and 
d’ are corresponding curves, showing the approxi- 
mate effect of two per cent propane on these rela- 
tionships. 
MAXIMUM AND MINIMUM 10 PER CENT 
TEMPERATURES 

If we combine Figure 1 and 2 as in Figure 3, it is 
clear that a fuel which will give both satisfactory 
starting and freedom from vapor lock in a given car 
must have its temperature for 10 per cent evaporated 
lying to the left of the proper curve for starting and 
to the right of the proper curve for vapor lock. Sev- 
eral important conclusions for both the automotive 
engineer and the oil refiner may be drawn from in- 
spection of these curves. 

In the first place, it is evident that the area between 
the curves, which determines the permissible range 
of 10 per cent points for satisfactory operation is de- 
termined by the propane content of the gasoline, the 
design of the fuel system, and the efficiency of the 
choke. For fuel systems approaching the idea 


ee, ee 


Vapor Loch Temperature 
“e™ 





l0® Evaporated Temperature 


FIGURE 2 
Vapor Lock 


and for gasoline free from the deleterious propane, 
the range is extremely wide, even at low atmos- 
pheric temperatures. The range narrows as the fuel 
system becomes poorer; and at low temperatures, 
with a very badly designed fuel system and an in- 
efficient choke, the vapor lock and starting curves 
may cross, and we have a condition in which vapor 
lock will occur, with any fuel on which the engine 
will start. Similarly, for a given automobile, the 
range narrows as the propane content of the gas- 
oline increases. 

It is clearly desirable, from the standpoint of the 
oil refiner and the general public, that as large as 
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possible a fraction of the products of refining shall 
be available for automobile use, since this involves 
economy of manufacture, and conservation of natural 
resources. It is also just as clearly desirable from 
the standpoint of the automobile manufacturer that 
his product shall operate satisfactorily on as wide 
a range of fuel as possible. 

The oil refiner may contribute his part to increas- 
ing the permissible range by eliminating propane 
from his gasoline; and should, of course, provide a 
fuel whose 10 per cent points will lie between such 
limits as may be satisfactory in a reasonably well 
designed fuel system. The automobile manufacturer 
may contribute his part by providing an efficient 
choke, and by studying the temperatures reached in 
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FIGURE 3 
Maximum and Minimum 10 Per Cent Points 


his fuel system and keeping them as low as possible 
by appropriate details of location, insulation, etc. 
“The cooler the fuel, the less trouble from vapor 
lock” is axiomatic. 


ACCELERATION 


Ease of acceleration is a more complex factor than 
those discussed above. It is related to points on the 
A. S. T. M. distillation curve **"* between the 10 
per cent and 90 per cent points, depending on the 
type of engine and the conditions. In general, the 
relative acceleration characteristics of two fuels may 
be determined by comparing the temperatures at 
which certain percentages are evaporated in the A. 
S. T. M. test, the particular percentage being deter- 
mined by the manifold temperature. The lower the 
manifold temperature, the lower the per cent evap- 
orated to be selected for the comparison. The types 
of manifold and carburetor are also involved, and it 
may be noted that if it were possible to adjust the 
air-fuel ratio and accelerating charge for each in- 
dividual fuel used, it would be possible to; achieve 
essentially identical acceleration characteristics for 
the different fuels. It cannot be said that the data 
so far available constitute a complete answer to the 
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Close fractionation, 
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problem, but they have resulted in the development 
of an important research tool, a portable accelero- 
meter, by means of which the acceleration character- 
istics of different fuels in a given engine, or of a 
given fuel in an engine with different carburetor and 
manifold characteristics, may be studied. By the use 
of this instrument, the automotive engineer is en- 
abled to determine the advantages and disadvan- 
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on ASTM. Oystitlation Curve 


FIGURE 4 
Complete Vaporization 


Temperature of 907% 


tages, from the standpoint of acceleration, of dif- 
ferent types of fuel induction systems, and the oii 
refiner may determine the performance of his fuels 
in engines of different types. Out of such researches 
may be expected to come improvements in the ac- 
celeration characteristics of fuel induction systems, 
and a clearer understanding of the relation theretc 
of fuel volatility. 

TEMPERATURE OF COMPLETE VAPORIZATION 
AND TENDENCY TO CRANKCASE DILUTION 
The temperature of complete vaporization and the 

tendency to crankcase dilution are both determined 
by the 90 per cent®* point on the A. S. T. M. distil- 
lation curve. Neither of these factors seems as criti- 
cal in its significance as those previously discussed. 
From the 90 per cent point may be calculated the 
dew point of the gasoline, and hence the temperature 
at which a dry mixture is formed in the manifold 
for any given air-fuel mixture. Fig. 4 illustrates 
these relationships. The abscissae are the A. S. T. 
M. temperatures for 90 per, cent evaporated, and the 
ordinates are the minimum temperatures at which 
complete vaporization can occur. The various curves 
are for different air-fuel ratios supplied by the car- 
buretor. For illustration, for a 12-1 air-fuel ratio, 

and for a fuel whose 90 per cent point is at 392° F., 

the manifold temperature must be at least 152° F. 

to form a dry mixture. The question of the relative 

effectiveness of wet and dry mixtures in engine per- 
formance is still a controversial one, and will not be 
discussed here. An abnormally high 90 per cent 
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point produces excessive crankcase dilution, and it 
is evident that for this reason alone the 90 per cent 
point must be held within reasonable limits. 


FUEL ECONOMY 

While the work outlined above has shown the im- 
portance of fuel volatility on starting, vapor lock, 
etc., it may be noted that preceding this work a sta- 
tistical study of the performance of automobiles 
under road conditions indicates! * that the effect of 
volatility on fuel economy is a relatively minor one, 
and is of a much smaller magnitude than the effect 
on economy which may be produced by careful con- 
trol of the air-fuel ratio. 


“INITIAL” AND “END POINT” 

It should be pointed out that the various investi- 
gations carried out on the volatility of fuels have 
shown conclusively that neither the initial nor the 
final distillation temperature, or end point, has any 
significant relation to the engine performance of a 
fuel; and it is highly desirable that these terms 
should pass into disuse. 


CONCLUSIONS 


It cannot be emphasized too strongly that the re- 
lation of fuel volatility to engine performance is a 
mutual problem, involving the cooperation of the 
automotive engineer and the oil refiner. A sound 
technical basis is now available for such cooperation. 
The automotive engineer can help the refiner and 
the public by increasing the range of fuels on which 
his engines will operate, and thus make available a 
larger fraction of the available crude oil, and permit 
lower refining costs. The oil refiner, on the other 
hand, must cooperate in providing a fuel which will 
operate satisfactorily over as wide a range of condi- 
tions as possible in an engine of at least reasonably 
good design. The fundamental principles by which 
these results may be accomplished are now largely 
available, and are outlined in this paper. It remains 
only for those responsible for the progress of both 
industries to see to it that these principles are ap- 
plied, and that the intelligent study of the last few 
years is continued and expanded. 
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Progress Toward a 
Uniform Method of Measuring 
Detonation 


HERE are three 
“| tines, all of which 

are essential to a 
uniform method of 
measuring the anti- 
knock qualities of fuels. 
These are, first, a stand- 
ardized engine and ac- 
cessories ; second, a com- 
mon reference fuel or 
scale of fuels; and, 
third, a uniform proced- 
ure. Although only the 
engine appears to have 
been specified in the 
original assignment to 
the Sub-committee on 
Methods of Measuring 
Detonation, all three of 
these items have been 
receiving the attention 
of the group in the or- 
der named. The reason 
for this is that all of the 
items enumerated are so 
intimately associated 
that they cannot be ef- 
fectively separated from 
one another. 

The anti-knock value 
of a fuel obtained in 
any given case is deter- 
mined not altogether by 
the properties of the 
fuel under test. It may 
be, and often is, affected 
in large degree by the 
engine and by the con- 
ditions and method un- 
der which the engine is 
operated, as well as by 





t This is a sub-committee of 
the Cooperative Fuel Research 
Committee composed of repre- 
sentatives of the American Pe- 
troleum Institute, the U. S. Bu- 
reau of Standards, the National 
\utomobile Chamber of Com- 
merce, and the Society of Auto- 
motive Engineers. 


By T. A. BOYD 








the sub-committee on Methods of Measur- 

ing Detonation of the Cooperative Fuel Re- 
search Steering Committee. It was prepared by 
the chairman of the sub-committee with the co- 
operation of the members.* 

Three things are essential to a uniform method 
of measuring the anti-knock qualities of fuels: 
first, a standardized engine and accessories; sec- 
ond, a common reference fuel or scale of fuels; 
and, third, a uniform procedure. The first of 
these, an engine, has been designed and built; and 
by comprehensive cooperative tests it has been 
found to be, in the main, suitable for the purpose. 
Development work is being done on the three es- 
sential engine accessories: means of carburetion, 
power-absorbing media, and instrumentation. The 
second item, a reference scale, has been tentatively 
settled upon by adopting as recommended practice 
the use of mixtures of normal heptane, a hydro- 
carbon of low anti-knock quality, and iso-octane, 
a hydrocarbon of high anti-knock quality. A large 
amount of experimentation has been done on the 


Td &. paper gives an account of the work of 


_ item of method, but no specific procedure has yet 


been adopted. The chief activity on method has 
been rather in the experimental evaluation of the 
outstanding variables, such as spark timing, mix- 
ture ratio, fuel composition, and the like, which in- 
fluence the measurement of detonation. The sub- 
committee has held 22 meetings, 16 of which have 
been attended by all of its nine members. Cooper- 
ating in this endeavor is a similar group in Eng- 
land. 

This paper was prepared for presentation at 


Eleventh Annual meeting, American Petroleum 
Institute, at Chicago, November 12, 1930. 





* The membership of the sub-committee is as follows: 
D. P. Barnard, Standard Oil Company (Indiana). Whiting, 
Indiana. ; 
Se A. Boyd (chairman), General Motors Corporation, Detroit, 
ich 
H. K. Cummings, Bureau of Standards, Washington, D. C. 
nC. Dickinson, Bureau of Standards, Washington, D. C. 
Graham Edgar, Ethyl Gasoline Corporation, Yonkers, N. Y. 
, sees Hill, The Atlantic Refining Company, enena. 
Horning, "Waukesha Motor Com any, aukesha, W: 
Neil ‘MacCoull, The Texas Company, York, N. Y. 
BC . Veal, (secretary), Society o Pir cllbe sin Engineers, New 
ork. 








the composition or char- 
acteristics of the stand- 
ard with which it is 
compared. Thus, the 
percentage of benzol in 
a given fuel that is 
equivalent in knock rat- 
ing to some given con- 
centration of lead tetra- 
ethyl in the same fuel is 


“not a uniform quantity 


irrespective of the con- 
ditions of test. It is af- 
fected in large degree 
by the carburetor set- 
ting, by the spark ad- 
vance, by the tempera- 
ture at which the deter- 
mination is made, and 
by other factors as well, 
such as the composition 
of the basic fuel used in 
the tests. Inasmuch as 
the measurement of de- 
tonation is thus not at 
all a simple matter, it 
has been the aim of the 
sub-committee to arrive 
at a combination of ap- 
paratus, method, and 
reference scale which 
will yield results ap- 
proximating as closely 
as possible those ob- 
tained in representative 
service. 


ENGINE 


The first concern of 
the sub-committee was 
that of providing an ap- 
paratus which would 
put everyone on the 
same basis in respect to 
the first important item. 
They accordingly pooled 
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their experiences*in the measurement of detonation, 
and on the basis of the result drew up specifications 
covering what they believed to be the essential features 
of a tentative engine. Both a variable-compression and 
a fixed-compression model were included. Engines con- 
forming as closely as possible to these specifications 
were then designed by H. L. Horning, and a small num- 
ber were buiit in his factory and distributed to the lab- 
oratories of the sub-committee members. A descrip- 
tion of these engines in the form in which they ex- 
isted at that time was given by Mr. Horning in a 
paper presented at the annual meeting of the Ameri- 
can Petroleum Institute a year ago. Since that time 
a large amount of experimentation has been done 
with both types of this engine. 

As is usual with new mechanical equipment, the 
experiences of these various tests pointed to certain 
changes that it appeared desirable to make in the 
engine. The concrete suggestions of each member 
of the sub-committee have been submitted to Mr. 
Horning. He has tabulated these, and is now en- 
gaged in incorporating into the engine such of them 
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as are consistent with good design and with the plans 
for a knock-testing engine that is expected to have 
universal application. With respect to the changes 





* This group is composed of D. P. Barnard of the Standard Oil Com- 
pany (Indiana) (chairman), D. B. Brooks of the Bureau of Standards, 
and the following carburetor experts who have consented to assist in this 
work: O. C. Berry of the Marvel Carburetor Company, S. C. Kegerreis 


of the Tillotson Manufacturing Company and F. C. Mock of the Bendix 
Aviation Corporation. 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 





NOVEMBER, 1930 


that have been suggested, it should be said that none 
of them relates to the fundamental character of the 
engines, which in the main appears to be suitable 
for the purpose. Since none of the suggested modi- 
fications is of a fundamental nature, it is hoped that 
approval of a tentative engine can be made now 
before long. The elements of cheapness, ruggedness, 
and dependability are being kept uppermost in the 
engine development. 

Besides the engine, there are three accessories which 
are especially essential to a knock-testing apparatus; 
1, a means of carburetion; 2, a power-absorbing 
medium; and 3, an indicating device. A great deal 
of experimentation has been done by the sub-com- 
mittee on each one of these items also. 


CARBURETOR 

The importance of the first of these, a suitable car- 
buretion system, arises from the large influence of 
mixture ratio upon tendency to knock. This is illus- 
trated by the chart, Figure 1. The solid curve on 
this diagram referred to the scale at the left is in 
terms of compression ratio for incipient detonation, 
as determined by ear. The broken curve referred 
to the scale at the right is in terms of the compres- 
sion ratio required to give a constant gas evolution 
of 0.65 cc. per minute by the bouncing-pin indicator. 
Both curves show the same thing, viz., that a varia- 
tion in mixture ratio over the ranges shown by the 
horizontal scale produced a variation in knock rating 
equivalent to the effect of 1.0 cc. of lead tetraethyl 
per gallon. 

It is thus essential to accuracy in the measurement 
of detonation that the knock-testing apparatus be 
equipped with a suitable means for adjusting mix- 
ture ratio, and also that the metering of successive 
charges be just as uniform as possible. Some of the 
carburetor problems, particularly that of uniform 
metering, are harder to solve for a single-cylinder 
engine than for a multi-cylinder one. 

The important matter of developing a suitable 
system of carburetion for the knock-testing engine 
has been delegated to a group with special capabili- 
ties in that field.* 

POWER-ABSORBING MEDIA 

The problem of the second essential accessory, a 
suitable power-absorbing medium, cannot be finally 
solved until the specific method that is to be used 
for measuring detonation has been settled upon. 
Nevertheless, enough information and experience 
have already been obtained to make it appear that 
when the time comes to do so, the matter of deciding 
upon a suitable means of absorbing the output of the 
engine will not be a difficult nor a time-consuming 
one. On account of especial suitability for controll- 
ing engines during general experimental work, elec- 
tric dynanometers have thus far been used as power- 
absorbing media in this development. However, the 
conventional electric dynanometer is perhaps too ex- 
pensive and requires too much in the way of auxil- 
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iary equipment to be: suitable for incorporation into 
the ultimate knock-testing outfit. 

One very desirable, and for most methods quite 
essential, characteristic of a power-absorbing me- 
dium for use in knock-testing is a means of controll- 
ing engine speed and of holding it substantially con- 
stant. In the effort to take some of the burden of 
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speed control off the operator, as well as to get a 
more exact regulation of speed, a considerable 
amount of experimentation has been done with such 
power-absorbing media as water dynanometers, syn- 
chronous motors, and induction motors. The latter 
have usually been run at only a fraction of their total 
capacity, so that the variation in slip with small 
changes in engine output is practically negligible. 
They, therefore, run at substantially constant speed. 
The water dynanometer did not work out so well 
in this respect, but either form of the constant speed 
electric motor does take the burden of speed control 
off the operator, and so both simplifies knock-testing 
technique and helps to make the measurement of 
detonation more rapid. Without special provisions 
for it, these motors are not adapted for measuring 


THE REFINER AND NATURAL GASOLINE MANUFACTURER 





NOVEMBER, 1930 


engine output, only for absorbing it. But, if the 
method of test finally settled upon should require 
engine power to be measured, the ability to do so 
could be obtained by cradling the motor used and 
making such other provisions as are necessary. 


INSTRUMENTATION 

The third essential accessory to a knock-testing 
apparatus, some form of instrumentation, is one that 
much work is being done on both by the detonation 
sub-committee and by others. No decision on the 
item of instrumentation has been reached as yet, 
however ; for instrumentation is closely tied up with 
method, and the method must necessarily come after 
the engine. Instrumentation is so intimately asso- 
ciated with method that the method of test which 
it is best to use may ultimately hinge in part upon 
the state of progress in the development of instru- 
mentation. The recent work on indicating devices 
referred to has consisted chiefly of the development 
of the “listening post” described by Mr. Horning in 
his paper a year ago’ of improvements in means of 
measuring manifold depression, and of the further 
development of the bouncing-pin indicator, including 
the incorporation into it of an instrument for obtain- 
ing a direct reading of the degree of detonation, as 
distinguished from the customary method of meas- 
uring the gas evolved in an electrolytic cell within 
a given time. 

REFERENCE SCALE 

Following the item of apparatus just discussed, 
the next essential to a uniform method of knock 
rating is a common scale of reference fuels. This 
second item has been settled upon in a tentative way 
by agreeing to use normal heptane and tso-octane 
(2, 2, 4-trimethyl pentane) as primary standards.” 
Mixtures of these two hydrocarbons form a scale of 
anti-knock quality, the use of which has been ap- 
proved as recommended practice by the Cooperative 
Fuel Research Steering Committee. By the plan 
adopted, the anti-knock values of fuels are to be 
expressed in terms of octane number. Octane num- 
ber has been defined to mean the percentage of iso- 
octane by volume in the mixture of iso-octane and 
normal heptane required to match the anti-knock 
value of any given fuel. The chart, Figure 2, shows 
for one single-cylinder engine how octane number 
relates to permissible compression ratio, or to com- 
pression ratio for incipient knock. The numerical 
values of permissible compression ratio as related 
to octane number will vary with different engines, 
of course. Those presented in Figure 2 are only for 
the purpose of illustration. 

The thought is not that those laboratories which 
already have a scale of anti-knock quality should at 
once abandon it in favor of this new octane number 
scale at all, but rather that everyone should establish 
the relationship between his own scale and this one 
which is expressed in terms of octane numbers, in 
order that all investigators may be enabled to get 
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on a common basis of reference, or that all may be- 
gin to talk a common language. It is recognized 
that, since the method and the conditions of test 
have a considerable influence. ipon the results ob- 
tained, determinations in terms of octane number 
may be only approximate for the present. But when 
both a definite apparatus and a specific method of 
test shall have been settled upon, it is expected that 
this difficulty will be largely or altogether overcome. 

An effort is also being made to provide secondary 
fuels of designated octane numbers, in order that 
uniform reference fuels may be available in amounts 
adequate for routine work. This plan involves ob- 
taining and making generally available one stable 
gasoline of low anti-knock. quality and another of 
high. These two fuels would either be adjusted each 
to some definite octane number, or else the values 
that they happened to have would be designated in 
terms of octane numbers. Anti-knock values corre- 
sponding to any desired octane number lying be- 
tween those of the two secondary reference fuels 
could then be obtained by proper mixtures of the 
two. Putting this plan into effect has been delayed 
by the inability to find a suitable source of a stable 
gasoline that is good enough in anti-knock quality 
to form the upper end of the scale. 


METHOD 


The third essential to a uniform method of knock 
rating, as mentioned at the outset, is a common 
procedure, or method of making measurements. 
With respect to this very important item, the sub- 
committee has recognized from the first that selec- 
tion of the best procedure or method of measuring 
detonation should be made with the utmost care, 
and only on the basis of adequate cooperative tests. 
As a means of determining the suitability of the en- 
gine, two comprehensive series of cooperative tests 
have already been carried out on a number of fuels 
which covered a range of anti-knock quality. In 
these tests a number of different methods were em- 
ployed by each investigator, all under conditions as 
nearly uniform for each as they could well be made. 
The procedures employed were not chosen as those 
from which a selection would ultimately have to be 
made, but rather as a group of representative meth- 
ods that were adapted for use in the development of 
a suitable engine and apparatus, which is the thing 
that has been the main objective of the work thus far. 

The various methods that were employed in the 
cooperative tests which have been made in connec- 
tion with the development of apparatus are enumer- 
ated in brief below. 


A. Throttle opening methods. : 
1. In which the point of incipient detonation was 
judged by ear, and the items recorded were 
a. degrees of throttle opening, 
b. manifold vacuum as indicated by manometer 
depression, and 
c horsepower developed. 
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2. In which the point of a “standard” degree of 
detonation was judged by the listening post 
(2) and the items recorded were, as before: 

a. degrees of throttle opening, 

b. manifold vacuum as indicated by manometer 
depression, and 

c. horsepower developed. 

B. Spark advance methods: 

1. In which the spark advance at incipient de- 
tonation was judged by ear. 

2. In which the spark advance at a “standard” 
degree of detonation was judged by the lis- 
tening post. 

3. In which the spark advance for the point at 
which power just began to fall off was deter- 
mined with the aid of a dynamometer. 

C. Variable-compression methods. 

1. In which the compression ratio was adjusted 
to the point of incipient detonation as judged 
by ear. 

2. In which the compression ratio was adjusted 
to a “standard” degree of detonation as judged 
by the listening post. 

3. In which the compression ratio was raised to 
the point at which power began to fall off as 
determined with a dynamometer. 

D. Fuel-matching methods. 

1. In which the quantities (a) of benzol and (b) 
of lead tetraethyl that had to be added to a 
common reference fuel to make its anti-knock 
quality equivalent to that of the fuel under 
test was determined with the aid of the lis- 
tening post as an indicator. 

2. In which the same points as in (1) were de- 
termined with the aid of the bouncing-pin in- 
dicator. 

3. In which the same points as in (1) were de- 
termined by varying compression ratio to the 
point of incipient detonation as judged by ear. 

Although no definite decision on the specific proce- 
dure that should be selected has been made, nor can 
be made on the basis of the work done thus far, 
the results already obtained have indicated one point 
pretty definitely. This is that the highest degree of 
precision and the best agreement between different 
laboratories are obtained when the procedure in- 
volves the matching of fuels, or when it consists of 
the determination of anti-knock quality by compari- 
son with, or in terms of, some common reference 
fuel. The results of this work are thus in confirma- 
tion of the importance of the second essential item 
of a uniform method of measuring anti-knock qual- 
ity as enumerated at the outset, viz., a common ref- 
erence fuel or scale of fuels. 


EVALUATION OF VARIABLES 


As a means of placing the measurement of detona- 
tion on a firm foundation, the: Bureau of Standards 
and each of the cooperating laboratories have been 
investigating the effects of the outstanding variables 
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that may influence the measurement of detonation. 
These variables include such factors as speed, jacket 
temperature, compression ratio, spark timing, mix- 
ture ratio, fuel composition, intensity of detonation, 
and atmospheric conditions. It is extremely impor- 
tant to have some specific knowledge of the way in 
which each of these variables affect detonation, be- 
cause it has been found that certain of them may 
influence to a large degree the relative knock rating 
of one fuel with respect to another. Thus, a blend 
containing 40 per cent of benzene in gasoline may 
be found equivalent in tendency to knock to concen- 
trations of lead tetraethyl in the same gasoline vary- 
ing all the way from 3.4 to 7.0 cc. per gallon, depend- 
ing upon what the setting of the spark is at the time 
the determination is made. Similarly variant results 
have been obtained also with different mixture ratios, 
and with different jacket temperatures. 

These observations are especially significant in 
connection with methods of measuring knock, be- 
cause fundamentally all methods are based upon a 
comparison with some reference fuel. Since the re- 
sults of this comparison depend upon the conditions 
under which they are obtained, it is desirable that 
the specification covering the adjustment of these 
conditions be such as to reduce to a minimum the 
disturbing effect of engine variables. At the same 
time these conditions should correspond as closely 
as possible to those prevailing in actual practice on 
the road. 

The investigation of the variables enumerated 
above is being carried on under an organized plan 
by which each one of the outstanding variables will 
be investigated by at least two different laboratories. 
The results of some of this work have already ap- 
peared in the literature’ and a symposium in which 
the most recent developmentts will be discussed is 
being organized for the coming winter meeting of 
the Society of Automotive Engineers. It is expected 
that a large amount of valuable information will be 
presented at that time. 


ACTIVITY OF SUB-COMMITTEE 

On account of the considerable time necessarily in- 
volved in getting the engines and accessory equip- 
ment designed, built, and delivered to the respective 
laboratories, the most of the testing work of the sub- 
committee has been done during the current year. The 
effectiveness of the experimental work at the Bureau 
of Standards during the period has been largely in- 
creased by the supplementary contribution of $5000 
made to the support of this work by a number of inter- 
ested oil companies. 

This endeavor differs from some of the previous 
work done under the auspices of the Cooperative 
Fuel Research Steering Committee in that, although 
as usual the experimental work involved is centered 
primarily in the endeavor at the Bureau of Stand- 
ards, it is also being actively participated in at the 
laboratory of each one of the sub-committee mem- 
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bers. Once a tentative apparatus can be approved, 
it will probably be made generally available at once 
without waiting for further developments. It is ex- 
pected that thereafter the scope of experimentation 
on further phases of the problem within the two in- 
dustries concerned will be greatly extended. 

As giving some indication of the amount of work 
that has already been done within the Sub-committee 
on Methods of Measuring Detonation, it may be said 
that since its organization (and up to September 15, 
1930) the group has held 22 meetings. With very 
few exceptions, these meetings have been held at the 
time and place of some other gathering which has 
been attended by representatives of both of the two 
industries interested. Following custom, the meet- 
ings of the sub-committee have been open to anyone 
who wished to attend; and they have been largely 
attended. One point in connection with the meet- 
ings of the sub-committee that ought to be men- 
tioned is the faithful attendance of those who are 
members of it. Of the 22 meetings held, there was 
a perfect attendance at 16, and at none of the meet- 
ings were more than two members of the sub-com- 
mittee absent. 


COOPERATION ABROAD 

The sub-committee is fortunate in having the co- 
operation in this endeavor of a similar group in 
England. The British group is composed of the fol- 
lowing key members: A. E. Dunstan of the Anglo- 
Persian Oil Company; F. H. Garner of the Anglo- 
American Oil Company; and J. Kewley of the Asi- 
atic Petroleum Company. This group has appointed 
B. R. Jackson, who is located in New York as a rep- 
resentative of one of the British companies interest- 
ed, as its representative on this side in order that 
through him they may contact as closely as possible 
the work of the American group. On the occasion 
of a trip which H. C. Dickinson made to Europe 
during the past summer, he represented our sub- 
committee by holding two meetings with the British 
group, during which he made them thoroughly con- 
versant with the progress of the work on this side, 
and as a result of which he brought back to us in 
first-hand form the viewpoints of the cooperating 
members in England. 

The importance of this international cooperation 
is two-fold. There is, first, the help that the British 
group will give in arriving at a sound method; and 
there is, second, the benefit of the comparability and 
interchangeability of data that will arise from the 
resulting universality of apparatus and method over 
a large portion of the world. 
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Determination of Evaporation Losses 
(Continued from page 126) 








Closed System of Wax Pressing 
(Continued from page 68) 





The storage tests here reported are also interesting 
as a confirmation of the results on unprotected tanks 
previously reported by this laboratory, and as an indi- 
cation of the high efficiency of breather bags for pro- 
tecting standing storage. The displacement tests in turn 
demonstrate the effectiveness of floating roofs on work- 
ing tankage, but at the same time show that evaporation 
losses due to rapid filling of standard roof tanks in 
good condition are not as high as had been generally 
assumed. Total losses attending displacement of gaso- 
line should, however, be much higher on the average. 

The present accuracy of about 0.04 per cent is ade- 
quate for the detection of small losses, and is greater 
than would be required in many cases. Considering 
this accuracy and the wide field of applicability, it ap- 
pears that the vapor pressure method may be the most 
generally satisfactory means at present available for 
studying evaporation losses. 


ACKNOWLEDGMENT 


The assistance of J. C. Stauffer, M, B. Palmer, and 
J. E. Moore in obtaining the experimental results herein 
reported is gratefully acknowledged. 


REFERENCES 


1U. S. P., 1,726,296. 

2 Oil and Gas J., 27, No. 29, 124 (1928). 

* Proc. Natural Gasoline Asso. of America (May 1928). 
* Bur. of Mines Bull., No. 200. 

5 Bull. Am. Pet. Inst., 9, No. 7, 106-37 (1928). 

* Bull. Am. Pet. Inst., 11, No. 1, Sect. 3, p. 4 (1930). 
Oil and Gas J., 27, No. 42,.102 (1929). 

8 Ind. Eng. Chem. (Anal. Ed.), = — (1930). 

* Ind, Eng. Chem., 17, 1030 (19 





The Meaning of the Gasoline Distillate Curve 
(Continued from page 134) 








41 Vapor pressure data on motor gasolines, Bridgeman, Aldrich, and 
White, J. Soc. Automotive Eng., 24, 488 (1929). 

® Volatility data on natural gasoline and blended fuels, O. C. Bridgeman, 
J. Soc Automotive Eng., 25, 137 (1929). 

18 Present status of equilibrium volatility work at Bureau of Standards, 
O. C. Bridgeman. J. Soc. Automotive Eng., 25, 345 (1929). 

4% Vapor pressure of gas-free gasoline, Bridgeman, Aldrich, and White, 
Bull. Amer. Pet. Inst., Sect. III, Jan. 2, 1930, p. 4. 

% Properties of gasoline with reference to vapor lock, O. C. Bridgeman 
and E. W. Aldrich, J. Soc. Automotive Eng., 27, 93 (1930). 

%* The ae -locking tendency of aviation gasolines, Bridgeman and 
White, J. Soc. Automotive Eng., 27, 218 (1930 

% The effect of weathering on the vapor- <a tendencies of gasoline, 
sary ge and Aldrich. J. Soc. Automotive Eng., 27, 344 (1930). 

he effect of airplane fuel line design on vapor lock, Bridgeman and 

White, J. Soc. Automotive Eng., Oct. 1930 (in press). 


B. Acceleration 


% Economic motor-fuel volatility, R. Birdsell, J. Soc. Automotive Eng., 
14, 267 (1924). 
Engine acceleration tests, J. O. Eisinger, J. Sec. Automotive Eng., 21. 
184 (1927). 
21 Some factors in engine acceleration, R. Best and J. O. Eisinger, Bull. 
Amer. Pet. Inst., Jan. 1928, p. 74. 
*2The influence of fuel characteristics on engine acceleration, D. B. 
Brooks, J. Soc. Automotive Eng., 23, 235 (1928). 
* Relation of fuel to engine acceleration, Bull. Amer. Pet. Inst., Sect. 
II, Jan. 1929, p. 143. 
"Economic fuel volatility and engine acceleration, D. B. Brooks, J. Soc. 
Automotive Eng., 24. 609 (1929). 
% Operating factors and engine acceleration, D. B. Brooks, J. Soc. 
Automotive Eng., 25, 130 (1929). 
% Program for determination of effect of engine design on acceleration, 
D. B. Brooks, J. Soc. Automotive Eng., 24, 174 (1929). 
% Fuel volatility and engine acceleration, Brooks and Bruce, Bull. Amer. 


Pet. Inst., Sect. III, Jan. 2, 1930, p. 24 


ect of design on engine acceleration, Brooks and Bruce, J. Soc. 
Automotive Eng., 26, 471 (1930). 


tom of the press to functioning, removing the wax 
to a dump tank at one side of the filter house. Each 
filter is rotated by small individual electric motors, 
which are also located in a separate room at the back 
of the building. They are started or stopped by means 
of switches located on the control board. After the 
10 minutes cleaning time has elapsed the operator 
releases the wax screw conveyor and stops its oper- 
ation. He throws the motor power back to revolv- 
ing the leaves in the press, turns another valve 
marked “P. D.” on his control board and the press 
begins filtering wax from a fresh batch of wax-oil- 
solvent mixture. 


One man takes care of three filters, a spare oper- 
ator is provided who has but two filters or presses 
to control and act as temporary relief for either of 
the other two men. All filling, drying, cleaning and 
dumping is done by the clock. At such and such a 
time, this or that valve is opened, or closed, and the 
machines do the rest. There is not a wax scraping 
paddle on the plant, nor a wax boil on the operating 
crew. 

The control room consists cf a series of control 
boards from which valve stems extend, such as is 
shown in one of the accompanying photographs. 
Each valve is labeled to indicate its use, such 
“motor drive, blow air, plate air, P. D. wax, drain,” 
and in addition a sample line from each press extends 
into the control room at each control board from 
which samples are taken from each filtration or press- 
ing. A routine laboratory is located close-by and in 
this department each batch of the oil is tested for 
pour test, flash, viscosity and the proportion of solv- 
ents present is accurately checked before and after 
filtration. In this manner the laboratory has hourly 
control over this department of the process and a 
batch of oil which may go bad for any reason, simply 
is isolated and retreated before it is allowed to finish 
the process with the oil that is approved. 

Through the use of the closed system, not only are 
all losses of oil, wax, or solvent, practically eliminat- 
ed, but there are no disagreeable odors, there are no 
wax or oil on the floors. The plant is kept spotlessly 
clean, despite the fact that it handies 70,000 to 80,000 
gallons of solvent-oil mixture daily. With the build- 
ing designed and built in three sections, a motor 
room, wax press room, and control room, it is not 
difficult,to enforce a cleanliness ruling; for no one 
ever needs to go into the motor room, and no one 
cares to go into the press room with its low temper- 
ature; and the operators in the control room are too 
busy watching the hands of the clock and the 20 or 
25 valves which control the three presses for which 
each man is responsible, to get the house dirty. 








Ne 
Ch 


ind 
whi 
ing 


B of a 


com 
Che 
and 
soul 
forn 


@ istic 


cific 
ordi 
tido’ 
ling 
cher 
In 
actic 
sides 
eta 
dow 
dati 
om} 
stuff. 
ist ( 
df cl} 
acili 
Th 























She: 








ym 


for 
lv- 
ter 
rly 
la 
ply 


ish 


are 
at- 


sly 
000 
ild- 
tor 
not 
one 
one 
er- 
too 
) or 


Lich 





| New Merck’s 


Sistics: 











PLANT MEN AND METHODS 


By GEORGE REID 








The American Society for 
Testing Materials has col- 
lected for publication as a 
separate booklet the 1930 report of committee D-2 on 
petroleum products and lubricants and the various 
standard methods of test of the society that deal with 
the testing of petroleum and its products. 

The booklet is especially valuable to those interested 
in petroleum testing in that it contains the various meth- 
ods in their latest form, if any changes were made at 
the annual meeting held last June, and also because of 
the accompanying report of committee D-2 contains the 
details of any revisions that were adopted. The pamph- 
let comprises 284 pages and is available at the price of 
$1.25 for single copies. These may be secured from 
the headquarters of the American Society for Testing 
Materials, Engineers Club Building, 1315 Spruce 


A. S. T. M. Issues 
Testing Booklet 


Street, Philadelphia. 


The fourth edition of 
Merck’s Index is now ready 
for distribution. Since this 
index is dated 1930 and the previous Merck’s Index 
which proved so popular and helpful to chemists dur- 
ing the past 23 years, appeared in 1907, the distribution 
of a modern condensed and comprehensive index is wel- 


Chemical Index 


Scome. The index is termed “An Encyclopedia for the 


Chemist, Pharmacist and Physician,” by its publishers, 
and such it is. The work gives the names and synonyms, 


Bsource, origin, or method of manufacture; chemical 


formulas and molecular weights; physical character- 
melting and boiling points; solubilities; spe- 
cific gravities; medicinal action; therapeutic uses; 
ordinary and maximum doses; incompatabilities ; an- 
tidotes ; special cautions; hints on storage and hand- 
ling ; and so forth, of the chemicals and drugs used in 
chemistry, medicine and the arts. 

In addition there is an appendix containing: Re- 
actions of the most important alkaloids and gluco- 
ides; characteristics reactions of acids, bases, 
metals, and salts; a table of atomic weights brought’ 
town to 1929; metric conversion tables; and abbre- 
lations. New solvents have been included, radium 
ompounds summarized; and many important dye- 
stuffs described. The chemist and research technolo- 


yist can not have too many handbooks, and an index 
bf chemicals is virtually essential to accuracy and 
acility in his work. 


The book is 6% by 9% inches, consists of 585 
ages, and is indexed and cross indexed. 
Shel by the publishing department of Merck & 


It is pub-~ 


Company, Inc., Rahway, New Jersey, and is not sold 
at a profit. The regular subscription price is $5 with 
a 50 per cent discount to members of and those af- 
filiated with the chemical, pharmaceutical, medical 
and allied professions. Thus petroleum chemists 
have available this index of chemicals for $2.50, se- 
curable from the publishers. 


With the announcement of 
Toledo refinery of Pure 
Oil Company came news 
of the promotion of R. D. McClaran, former refinery 
superintendent at Heath plant, Newark, Ohio, to gen- 
eral superintendent of both Ohio refineries. Construc- 
tion at Toledo is now under way, and consists of the 
installation of Gyro vapor phase, cracking units, only; 
for the refinery is to be strictly a cracking installation. 

The accompanying photo of Mr. McClaran and pup, 
taken in October, 1929, is fair enough to the general 
superintendent, we think, but unfair to the pup, who 
has since added a year’s growth and assumed those 
symmetrical lines and an appearance of alert sleekness 
peculiar to his breed. To the pup we offer apologies, 
and to Mr. McClaran, congratulations. 

E. E. McPherson, formerly assistant superintendent 
at Heath, and employed at the plant almost since its be- 
ginning, was promoted to 
the position of superin- 
tendent, and is now in 
charge of operations. 


G. T. Yost, formerly 
resident chemist at the 
Smith Biuff, Nederland, 
Texas, refinery, and lately 
resident chemist at the 
Marcus Hook, Pennsyl- 
vania, refinery, was trans- 
ferred October 1 to Ok- 
mulgee, Oklahoma, being 
promoted to the position 
of assistant superintend- 
ent. Mr. Yost has ap- 
peared in this department 
before—November, 1929, 
page 116, and January, 
1930, page 124. His writ- 
ings have also appeared 
in this magazine—‘Con- 
tact Filtration,” May, 
1930, page 74. 
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Makes Promotions 





R. D. McCLaran 
Now General Superintend- 
ent of Ohio refineries— 

Pure Oil Company 
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Following acquisition of In- 


Cordell Heads dependent Oil & Gas Com- 
Refineries pany by Phillips Petroleum 
Company, O. L. Cordell, Independent, and in charge of 
sales, has been placed in charge of refinery operations 
and the tank car sales division of the Phillips organ- 
ization. 

Mr. Cordell will have general supervision over the 
Phillips refinery at Borger, 
Texas, and the two plants 
acquired from Independent 
and located at Okmulgee, 
Oklahoma, and Kansas 
City, Kansas, (formerly 
Manhattan Refining Com- 
pany and earlier, Kansas 
City Refining Company). 
Mr. Cordell, with associ- 
ciates, organized Alamo 
Refining Company which 
erected a small refinery at 
Borger, Texas, and joined 


O. L. CordELL 
... Duties Enlarged 


the Phillips Company 
when it purchased the Ala- 


mo properties. This marked the entry of the com- 
pany into the refining and marketing branches of 
the petroleum industry. Later he joined Independ- 
ent Oil & Gas Company, taking charge of sales. The 
Borger refinery has been almost continually enlarg- 
ing and an improvement program is now under way 
which will increase capacity to about 25,000 barrels 
daily. Both the Okmulgee and Kansas City plants 
are rated at 5000 barrels capacity. 


At the plant of Espanola de 
Petroleos, Teneriffe, Canary 
Islands, L. D. Wyant will 
take charge of operations until such time as conditions 
at the plant have been 
worked out and it is turned 
over to the owners. 


Mr. Wyant has a trav- 
eler’s history. After spend- 
ing four years as refinery 
engineer for the United 
States Bureau of Mines 
he went to Argentina in 
the capacity of chief oper- 
ator for Argentine Rail- 
ways Petroleum Company, 
where he remained -3% 
years. Later returning to 
the Mid-Continent area he 
was with Smith Engineer- 
ing Company. 

Bethlehem Steel Corpo- 
ration and the C. D. Rob- 


Wyant To 
Canary Islands 


L. D. Wyant 
Gone to Canary Islands 
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erts Engineering Company have been building the 
Teneriffe refinery for the Spanish government, and 
Mr. Wyant will have charge of its operation. The 
building of this plant was reported in these columns 
in April, 1930, page 156. Capacity 5000 barrels. 

Upon completion of his duties at Canary Islands, 
Mr. Wyant is scheduled to go to France to enter into 
similar work for the same companies at a refinery to 
be built for the French government. Mr. Wyant sailed 
October 10 from New York. 


George J. Dartois, well 
known among the refiners 
of the Southwest, is now in 
Old Mexico. He was formerly with Dartois Refinery, 
Shreveport, later with H. H. Cross at Smackover, Ar- 
kansas, and Angus, Texas, then at Somerset, Texas, 
with Texas Petroleum Products Company. He is now 
building a small refinery near Tampico, Mexico, lo- 
cated across the river at Moralillo. The company 
name as reported in these columns, August, page 145, 
is Cia. Petrolera y Refineria Eureka, United States list- 
ings give it as Eureka Oil & Refining Company. 


Small Tampico 
Refinery 


James A. (Jimmy) O’Neal 
was recently appointed re- 
finery superintendent of the 
Bossier City plant of Louisiana Oil Refining Cor- 
poration (now Cities Service subsidiary operated by 
Arkansas Natural Gas Corporation). Six years ago, 
at the start of construction of this plant Jimmy O’Neal 
was bossing a boilermaker crew. Since 1924 he has 
been promoted from boilermaker foreman to mechan- J 
ical superintendent, then assistant superintendent and | 
now superintendent. He is a native of South Carolina. 


New 
Superintendent 


With the acquisition of the Loreco plant, Cities Serv- 
ice increased its daily oil refining capacity to 86,600§ 
barrels, and its cracking capacity to 36,500 barrels. The 
cracking facilities at Bossier City are nine Tube and J 
Tank units. This brings Cities Service crude process- 
ing capacity above that of Pure Oil Company and At- 
lantic Refining Company—see tabular data, “Few Con- 
cerns Dominate Refining,’ September, 1930, page 100- 
106. 


In addition to natural gaso- 
line, liquefied petroleum 
gases, solvents, carbon black, 
and the like, natural gas is entering new fields. 
Now comes silk and fertilizers. Professor Harold Hib- 
bert of McGill University speaks of his process for cel 
lulose—then a step to rayon. Carbon dioxide and the 
water are the basic materials in his process. The carbon 
dioxide is a by-product from the combustion of natural 
gas. Sugar from carbon dioxide and water was dis 
covered in England. Professor Hibbert went further 
and converted the sugar into cellulose. Cellulose is 
converted into rayon. 


Shell Chemical Company, subsidiary of Shell Oil 


Gas; Silk; 


Fertilizer 
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Note how coating and joint of La- 
tite withstood temperatures which 


vitrified the fire clay brick itself. 
F, 


Melting point is above 3200° 


Latite in coatings or joints as shown 
below, doesn’t break down from ex- 
cessive shrinkage in drying and firing. 
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Company. 
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the refractory air-setting, 





high-temperature bond- 


ing mortar. 


Latite is more refractory than first quality fire clay 


brick. 


Judge your air-setting mortar as severely as any 
other refractory—from the standpoint of (1) heat 
resistance, (2) strength under heat, (3) low shrink- 
age, (4) chemical resistance, (5) economy, measured 
in length and character of service. In creating the 
air-setting qualities of Latite, its refractoriness, 
strength under heat, low shrinkage and chemical re- 
sistance were not sacrificed. Latite protects your fire 
brick investment with joints which are more refrac- 


tory than the brick themselves. 


Without obligation, write today for 
bulletin 141. 


In “Hifire”, “Champa”, “Cupola”, 
and “Ibex” brick, The Denver Fire 
Clay Company offers a complete line 
of refractory brick to meet varying 
industrial requirements. 





glassy joint which proves 
mortar was soft under heat. 
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Portland, Oregon—Kline Specialty Co. 

Provo, Utah—Provo Brick & Tile Co. 

Reno, Nevada—Flanigan Warehouse Co. 

San Francisco—W. E. Mushet Co. 

Santa Fe, New Mexico—Santa Fe Builders 
Supply Company. 

Wichita Falls, Texas—Greene Brothers. 








Latite forms a “sintered”? bond 
—(see illustration below) not a 
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Company, San Francisco, has started construction of a 
$3,000,000 nitrogen-fixation plant on 600 acres pur- 
chased near Pittsburgh, California. Natural gas, which 
is not only a source of power but is probably a basic 
material which has been reported as a source of hydro- 
gen (and some solvents) for the manufacture of fer- 
tilizers, Reports state American rights to German pat- 
ents covering a process for extraction of nitrogen from 
the air have been purchased. Hydrogen from the nat- 
ural gas is used for ammonia synthesis—and ammonia 
is essential to the production of the fertilizers. 


: Officers of the Petroleum 
Chemists division of the American 
Officers Chemical Society elected at 
the annual meeting held last month in Cincinnati, are all 
men well known in the petroleum refining industry and 
are contributors of important information to the tech- 
nical literature of the industry. C. R. Wagner, chief 
chemist, Pure Oil Company, Chicago, is chairman of 
the division; Frank P. Hall, chief chemist, refining de- 
partment, Port Arthur, Texas, refinery of The Texas 
Company, is vice chairman; Charles D. Lowry, Jr., re- 
search chemist, Universal Oil Products Company, Chi- 
cago, secretary; Dr. J. B. Hill, chief chemist, Atlantic 
Refining Company, Philadelphia, executive committee, 
and Dr. Robert E. Wilson, assistant to the vice presi- 
dent in charge of manufacturing, Standard Oil Com- 
pany (Indiana), Chicago, executive committee. 
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The charts in this book 
have been found useful in 
solving field problems aris- 
ing in connection with the 
measurement, compression 
and transmission of natural 
gas, and in the manufacture 
of natural or casinghead gas. 
As many of the formulas in 
common use in natural gas 
operations are of an impiri- 
cal nature, with constants 
that must be _ evaluated 
under varying conditions, it 
will be found that alignment 
| charts are sufficiently accurate for nearly all purposes 
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O. W. Brakefield, formerly of the Pryse, Ken- 
tucky, refinery of The Texas Company, has been 
transferred to the Amarillo, Texas, plant. 





Louis A. Mikeska has left the Rockefeller Insti- 
tute to join the research laboratories of Standard Oil 
Development Company, Elizabeth, New Jersey, for 
work on the heavy hydrocarbons. Jeffrey Bartlett, 
formerly of the organic department at Columbia 
University, has joined the research laboratories of 
Standard Oil Development Company. 





Van H. Manning has resigned as vice-president 
and director of research and engineering for Petro- 
leum Research Corporation and will engage in con- 
sulting practice pertaining to the petroleum indus- 
try, with offices at 88 Ascan Avenue, Forest Hills, 
Long Island, New York. 





Per K. Frolich, engaged in research work for the 
petroleum hydrogenation plant of Standard Oil De- 
velopment Company, has been selected to receive the 
Grasselli medal by the American Section of the So- 
ciety of Chemical Industry for his work on synthesis 
under high pressure. He is a former colleague of 
Professor W. K. Lewis, Massachusetts Institute of 
Technology, who will present the medal, Novem- 
ber 7. 

Taylor Refinery Operating 

Taylor Refining Company, Taylor, Texas, began 
operations last month. The refinery is located a mile 
south of the town of Taylor, on the M. K. T. tracks. 
Power is furnished by Texas Power & Light Company. 
The company has leased 125 tank cars. The plant has} 
a reported capacity of 3000 barrels per day and pro-| 
vides an outlet for crude from the Chapman field of 
Williamson County, Texas. 

G. L. Rowsey is president of the company (formerly 
identified with Reese S. Allen, Amarillo Refining Com- 
pany, Pampa Refining Company (now Wilcox Oil & 
Gas Company) and also now an executive with Great 
Western Refining Company, Big Spring, Texas). E. 
L. Chapman, discoverer of the field provided the oil, 
and R. T. Piner, are vice-presidents. Crawford Booth 
is secretary and treasurer. 


Vacuum Pratt Units 

Vacuum Oil Company is progressing satisfactorily 
on the construction of two Pratt Vapor Phase crackingj 
units at the plant of its subsidiary, Lubrite Refining 
Corporation, East St. Louis, Illinois. Lubrite is also 
building a 3000-barrel redistillation unit of Southwest 
ern type, and an absorption type vapor recovery plant. 
Vacuum is also reported to be contemplating erectio# 
of one or two units of Pratt\vapor phase type at its 
eastern refineries, especially Olean, New York. (Set 
REFINER AND NATURAL GASOLINE MANUFACTURER, 
issue of September, 1930, page 144 and issue of Octe 
ber, page 198—also elsewhere in this issue there is 4 
complete detailed description of this cracking process.) 
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REFINERY AND GASOLINE PLANT ACTIVITIES 


New Plants — Construction Notes — Personnel Changes 








Plant Building Continues at 
Home and Abroad 


ONTINUED activity in the manufacturing 
¢ branch of the petroleum industry in both con- 

struction of new units and expansion of pres- 
ent refining facilities is indicated by reports during 
the past month. Three small domestic refineries are 
included and three companies report larger plants in 
foreign countries, while three new natural gasoline 
extraction plants are reported building. 

Sinclair Oil Company, marketing in Canada is re- 
ported contemplating erection of a chain of refineries 
in Canada due to the imposition of a 2'% cent import 
tax on gasoline by the Canadian government. This 
program to involve expenditure of $30,000,000 pro- 
poses plants at Montreal, Toronto, Sault Ste. Marie, 
Winnepeg and possibly Vancouver. 

In South America, Diadema Petroleum Company, 
(Royal Dutch-Shell group) has begun construction 
of its plant near Buenos Aires, Argentina, while in 
Mexico the same group through its subsidiary, Mexi- 
can Eagle Oil Company, Ltd., has received permit 
to construct a refinery at Mexico City. 


Two small refineries are reported for the California 
district including one for Los Angeles Oil Company 
near Culver City, and one for Kettleman Hills Gaso- 
line Company at Hanford. Capacities are 2500 and 
1000 barrels, respectively. Rocky Mountain Refinery, 
Inc., Pueblo, Colorado, plans construction of a 1000- 
barrel plant. 

New cracking units are reported at Assam Oil 
Company (associated with Burmah Oil Company) at 
its Digboi, India, plant (Dubbs unit), and two units 
for Standard Oil Company of New York at Green- 
point, New York, and Buffalo, New York, of De 
Florez type. The Pennzoil Company, Independent 
Refining Company, Continental Refining Company 
and Empire Oil Works, Inc., all near Oil City, Penn- 
sylvania, are erecting a late type Dubbs unit co- 
operatively. Current reports indicate construction 
of Pratt vapor phase units at Vacuum Oil Company 
refineries. 


During the past month Dayton Refinery, Dayton, 
New York; Taylor Refining Company, Taylor, 
Texas; Century Petroleum Company, West Tulsa, 
Oklahoma, all began operations. Continental Oil 
Company has purchased the old operating Gilliland 
Oil Company topping plant at Artesia, New Mexico. 
New expansion programs are under way at Mag- 
nolia’s Luling, Texas, plant, Col-Tex Refining Com- 


pany’s Colorado, Texas, plant, Sinclair Refining Com- 
pany’s Houston plant, and Associated Oil Company’s 
Avon, California, plant. 


Belridge Oil Company is building a 50,000-gallon 
capacity high pressure absorption plant in the North 
Belridge field which was necessitated by discovery 
of the light oil in the Temblor (Kettleman Hills pro- 
ducing zone) zone. Future development of this type 
of production will necessitate erection of several 
more gasoline extraction plants (see lease ownership 
maps). In Louisiana the Louisiana Gas & Fuel Com- 
pany, associated with Triangle Drilling Company, 
and the Standard Oil Company of Louisiana, is erect- 
ing a 30,000-gallon gasoline plant in the newly de- 
veloped Sugar Creek field near Arcadia. 


Argus Production Company has announced the 
building of a natural gasoline plant north of Hugo- 
ton, Stevens County, southwestern Kansas. Shell 
Petroleum Corporation has completed its Hobbs, Lea 
County, New Mexico gasoline plant with capacity 
rating of 15,000,000 cubic feet daily. Phillips Petro- 
leum Company, in the same field, is rapidly nearing 
completion of its plant of similar capacity. In the 
Oklahoma City area Cromwell & Franklin is adding 
a crude oil stabilizing unit at their gasoline plant 
in the Trosper Park section of the field to be em- 
ployed for removing lightest fractions from the light- 
est crude production. 


Argus Gasoline Plant 


Argus Production Company has announced the building of 
a natural gasoline plant north of Hugoton, Stevens County, 
Southwestern Kansas. Gas is said to yield about .2 gallons 
per 1000 cubic feet. Residue from the plant will go into the 
gas pipe line under construction out of this area into Iowa 
by the Moody-Seagraves, United Power & Light, Electric Bond 
& Share and allied interests. 


Assam Installs Cracking Units 


Assam Oil Company, at its refinery at Digboi, India, is in- 
stalling two type 504 Dubbs cracking units. Assam Oil Com- 
pany is associated with Burmah Oil Company. Late type units 
with radiant heat furnaces and 50 four-inch tubes, and two 
10 by 30 reaction chambers per unit, are being erected. 


Belridge Gasoline Plant 


Belridge Oil Company is building a 50,000-gallon high pres- 
sure gasoline absorption plant in the north Belridge field. The 
plant will operate at 450 pounds pressure. It is scheduled for 
completion December 10. Discovery of the light oil in the 
Temblor zone in this field necessitated construction of the 
plant and further exploitation of the area will result im the 
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erection of additional absorption plants 
by operators in this field (see lease 
ownership maps.) 


Century Starts Operation 

Century Petroleum Company, which 
recently purchased from Coleman-Nel- 
son interests the 2500-barrel refinery 
at West Tulsa, have started operating 
on crude shipped by tank car from 
Oklahoma City. The plant was erected 
in 1925, designed by Mathews Nelson, 
and has been inactive since 1926. It 
consists of two tube stills and five shell 
stills. The company has production in 
the Oklahoma City field. Mathews 
Nelson is in charge of operation of 
both the West Tulsa plant and the top- 
ping plant under construction at Okla- 
homa City. 


Cities Service-Loreco 


Cities Service Company has acquired 
Louisiana Oil Refining Corporation, 
title passing to Arkansas Natural Gas 
Company, a subsidiary of the Doherty 
organization. This adds 23,000 barrels 
refining capacity (all located at Shreve- 
port) to the Cities Service group, also 
nine Tube and Tank cracking units. 
(See REFINER AND NatuRAL GASOLINE 
MANUFACTURER, issue of October, page 
62—Month in Review department.) 


Col-Tex Expanding 


Col-Tex Refining Company, Okla- 
homa City, Oklahoma, with refinery at 
Colorado, Texas, (65 per cent owned 
by Standard Oil Company of Califor- 
nia, remainder, Anderson Pritchard Oil 
Corporation, also owners of 5000-bar- 
rel plant at Cyril, Oklahoma) has au- 
thorized expansion and improvement 
program at its refinery. Will increase 
capacity through installation of addi- 
tional distillation equipment and re- 
modeling of some present equipment, 
with cost reported at $100,000. 


Continental Buys Small Plant 

Continental Oil Company has pur- 
chased the old Gilliland Oil Company 
topping plant at Artesia, New Mexico. 
The plant has a rated capacity of 1200 
barrels daily, having been charging 
high gravity crude from the Rattle- 
snake Dome field which yields gaso- 
line recovery of about 70 per cent. 
Continental will continue to charge 
the same stock, it is reported. 


Crude Stabilizing Unit 

Cromwell & Franklins is adding a 
crude oil stabilizing unit at the Tros- 
per Park district plant of the Okla- 
homa City field, operating this equip- 
ment in conjunction with the gasoline 
plant as is the practice at the plants of 
Sinclair Oil & Gas Company and In- 
dian Territory Illuminating Oil Com- 
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pany. (See REFINER AND NaTuRAL GAso- 
LINE MANUFACTURER, issue of July, 1930, 
page 67, for detailed description of these 
stabilizing plants employed for removing 
lightest fractions from the lightest crude 
production, having specifications similar 
to natural gasoline.) 


Dayton Plant Operates 

Dayton Refinery, Dayton, New Mex- 
ico, has been reopened and placed in con- 
dition for operation by Stephan Lan- 
ning, Los Angeles. The Dayton plant 
is located 22 miles from the Getty pool, 
an asphalt field south of Artesia, New 
Mexico. Pipe line connections are 
provided, transporting the Getty pro- 
duction to the Lanning refinery, which 
hopes to run 2000 barrels daily, making 
asphalt for the highway commission of 
New Mexico. Present production is re- 
ported at 500 barrels, with additional 
drilling in progress to reach the 1300- 
foot sand. Principal production—road 
oil. 


Absorption Plant Operating 

Del Rey Oil & Refining Company 
has placed in operation its 30,000-gal- 
lon absorption plant in the Playa del 
Rey field, following removal from the 
Long Beach field. The plant was pur- 
chased from the State Company. Al- 
though originally built by the J. A. 
Campbell Company primarily as a per- 
manent plant, the layout was disman- 
tled, moved, re-erected and placed in 
operation within 33 days. 


Diadema Building Argentine 
Refinery 


Diadema Petroleum Company, Royal 
Dutch-Shell subsidiary in Argentina 
(Cia Petroleo Diadema S. A.) has be- 
gun construction of its refinery in the 
Dock Sud zone of the port of Buenos 
Aires. Permit was issued by the gov- 
ernment of Argentine, August 24. (See 
REFINER AND NATURAL GASOLINE MANU- 
FACTURER, issue of August, 1930, page 
145). The company was formerly only 
a producing organization in the Comodor 
Rivadavia field with production reported 
at 6500 barrels in August. Shell Mex 
Oil Company of Argentina is the trans- 
porting and marketing company of the 


Diadema, which now becomes both a pro-’ 


ducing and refining company. 


Perfection Shuts Down 
Rex International Refineries, Inc., 
lessee of the old Perfection refinery at 
Hynes, California, has shut down the 
2000-barrel skimming plant and left a 
watchman in charge for Italio Ameri- 
can Petroleum Corporation, owners. 


Kettleman Plant Projected 


Kettleman Hills Gasoline Company 
will immediately start construction of 


a small refinery at Hanford, California, 
to handle Kettleman Hills crude which 
the company receives through virtue 
of having been the successful bidders 
for government royalty oil. The first 
unit of the refinery will have a capac- 
ity of about 1000 barrels daily, with 
additions to be made as needed. The 
refinery will be in operation before 
December 1. 


The engineering work is under the 
direction of A. B. Scott, formerly with 
Belridge Oil Company, and James A. 
Robson, formerly in charge of ‘the 
Santa Fe pipe lines at Fellows and as- 
sociated with George W. Phillips, who 
is in charge as manager and is one of 
the owners of the company. George 
Barickman is chief chemist. William 
Gibson, formerly with Pan-American 
Petroleum Company in the Elk Hills, 
is to be auditor. 


Plant for Culver City 


Los Angeles Oil Company, recently 
organized by interests operating in the 
Playa del Rey field, has completed 
plans for construction of a 2500-barrel 
refinery, to be built near Culver City. 
The plant will concentrate on the 
manufacture of gasoline. Norman Mc- 
Phail has been made general manager 
of the refining department. This cor- 
rects an item appearing in this column 
last month, page 196, stating that El 
Camino Oil Company would erect a 
plant at this point. 


Large Absorber Added 


Los Nietos Producing & Refining 
Company has added a large, specially 
cooled, absorber to its absorption plant 
in the Kettleman Hills field. This was 
the first gasoline plant built by Foster- 
Wheeler Corporation. 


Louisiana Gasoline Plant 


Louisiana Gas & Fuel Company has 
about completed construction of a 30,- 
000-gallon absorption natural gasoline 
plant in the Sugar Creek field, near 
Arcadia, Louisiana. The plant is being 
erected by and equipment furnished by 
the J. A. Campbell Company, through 
the Stearns-Rogers Manufacturing 
Company. The plant is equally owned 
by Triangle Drilling Company (discov- 
erers of the Sugar Creek field), Stand- 
ard Oil Company of Louisiana, and 
Louisiana Gas & Fuel Company, the 
latter building and operating the in- 
stallation. 


Magnolia Expanding at Luling 

Magnolia, Petroleum Company, Dal- 
las, Texas, (subsidiary, Standard Oil 
Company of New York), has author- 
ized expansion and improvement pro- 
gram at its refinery at Luling, Texas, . 
to provide for considerable increase in 
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THE TRUE MEASURE °% QUALITY 
is SERVICE RENDERED 


HE popular proof of quality—and the measure by which, after 
all, most store is set-—is performance on the job... SERVICE 
RENDERED... VALUE RECEIVED! 


It was on this basis that NATIONAL Pipe, early in the history 
of the refining industry, assumed leadership in the field. From that 
time on through the years of development to its present state of 
magnitude and remarkable efficiency, the refining industry has con- 
tinued to place its stamp of approval on the merits of NATIONAL 
Pipe—approval that has made its use so generous and country-wide 
as to earn for this product the distinction of — 


America’s Standard Wrought Pipe 
NATIONAL TUBE COMPANY. PITTSBURGH, PA. 


Subsidiary of United States Steel Corporation 


|NATIONAL PIPE 


WELDED OR SEAMLESS 
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present capacity. Cost reported at 
$110,000. The company’s engineering 
department is in charge. 


Operations Suspended 

Magnolia Petroleum Company or- 
dered operations suspended November 
1 on its compression natural gasoline 
plant, located in the Chalk-Clay shal- 
low field, Howard County, Texas. Pro- 
duction of this plant had dropped to 
about 1000 gallons daily, owing to di- 
minishing gas supply. 


Mexican Eagle Refinery 


Mexican Eagle Oil Company, Ltd., 
subsidiary of Royal Dutch-Shell group, 
has received permit from the Mexican 
government to construct a refinery at 
Mexico City, and work is in progress. 
The same company is laying 140 miles 
of pipe line from the Furbero field in 
Vera Cruz to the capital and a branch 
line to Tampico. James C. White Cor- 
poration, through its Mexican subsidi- 
ary, has contract for construction. (See 
REFINER AND NATURAL GASOLINE MANU- 
FACTURER, issue of August, 1930, page 145, 
for earlier details.) 

Mexican Eagle Oil Company, Ltd., 
at its Minatitlan refinery, 50 miles up 
the Coatzacoalcos from Puerto Mexico 
on the Gulf recently placed its new 
Dubbs cracking unit in operation and 
has about completed construction of 
its two Gyro vapor phase cracking 
units (1000 barrels capacity) which are 
the first of the type developed by Pure 
Oil Company, to be erected in Mexico. 


Michigan Central Dissolved 


Michigan Central Refining Company 
and Northland Oil Transit Company and 
associated organization, have filed dissolu- 
tion papers with the secretary of state, 
Lansing, Michigan. The refinery former- 
ly operated by Michigan Central has been 
moved to Mount Pleasant, sold to Roose- 
velt Oil Company, where operations are 
supervised by R. B. Hovis and C. M. 
Ridgeway, (formerly Michigan Central 
Refining Company). Thomas L. Cald- 
well, Chicago, is general manager for 
Roosevelt Oil Company. Roosevelt at 
Mount Pleasant, started operating late in 
June. (See REFINER AND NatuRAL Gaso- 
LINE MANUFACTURER, issue of July, page 
164.) 


Carbon and Gasoline Plants 
. Building 

Oklahoma Carbon Industries, Inc., and 
Westoak Gasoline Company, affiliated 
concérns, are nearing completion of a 
$500,000 carbon black plant and a $125,- 
000 natural gasoline plant near Sayre, in 
Beckham County, Oklahoma. Operations, 
to start in November, will consume ap- 
proximately 15,000,000 cubic feet of gas 
daily. The plants are about three miles 
apart. C. H. Seegar, is in charge of con- 
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struction of the Carbon black plant. (See 
REFINER AND NaTtuRAL GASOLINE MANU- 
FACTURER, August, 1930, page 148. July, 
1930, page 164.) 


Co-operative Cracking Unit 
Building 

The Pennzoil Company, Oil City, Penn- 
sylvania, has let contract to Arthur G. 
McKee Company, Cleveland, for the con- 
struction of a 2500-barrel Dubbs cracking 
unit at Pennzoil’s plant Number 2 near 
Rouseville, Pennsylvania. This is the 
first time that several refining companies 
have entered into the operation of a 
cracking department in a co-operative ef- 
fort. 

Four refining companies in the imme- 
diate refining district around Oil City 
have entered into the venture, and will 
utilize the cracking facilities thus pro- 
vided, after negotiations during the past 
several months. The interested com- 
panies are: The Pennzoil Company, In- 
dependent Refining Company, and Con- 
tinental Refining Company, all of Oil 
City, and Empire Oil Works, Inc., which 
has a refinery at Reno, a few miles from 
Oil City. The combined crude refining 
capacity of the four interested companies 
is 11,000 barrels daily. The cracking 
unit is expected to consume the gas oil 
production of the three smaller refineries 
and that part of the gas oil production 
of The Pennzoil Company not required 
by the companies present Dubbs unit. 

Gas oil from each of the refineries is 
to be pipe-lined to the site of the new 
cracking unit, which is to be under the 
immediate control of Pennzoil engineers 
and technologists. 

It is thought that this co-operative move 
may pave the way for additional modern 
scientific cracking units to be erected co- 
operatively by other groups of small re- 
fining companies who may receive the 
benefits of cracking in this manner with- 
out the necessity for large investments in 
individually owned cracking units of suf- 
ficient size to secure economic operation. 
Total investment for this improvement is 
reported at $500,000. 


Organize Development Company 

Petroleum Conversion Corporation of 
New York (Knox, or True Vapor Phase 
cracking process) and Bataafsche Petro- 
leum Company, controlled by Royal 
Dutch Company and Shell Transport and 
Trading Company, have formed a new 
organization known as the Nieuwe Oc- 
trooi Maatschappij. This was first an- 
nounced by THE REFINER AND NATURAL 
GASOLINE MANUFACTURER, issue of July, 
1930, page 166. At that time the name 
of the patent holding company was given 
as General Patent Company. Shell Pe- 
troleum Corporation at its East St. Louis 
plant has about completed construction 
of its first True Vapor Phase cracking 
units. Shell has also secured contract 


for use of this process in foreign coun- 
tries, but with non-exclusive rights in 
the United States. The new company is 
registered at The Hague, and was formed 
to acquire and exploit patents and inven- 
tions. R. G. A. van der Woude is man- 
aging director and is also on the board. 
Other members of the board are Walter 
Burton Baldry, J. B. Aug. Kesseler, J. E. 
F. DeKok and Fred B. Lloyd. Capital 
of the new company is 250,000 florins. 


Rocky Mountain Refinery 

Rocky Mountain Refinery, Inc., in care 
of C. B. Stone, Chamber of Commerce, 
Pueblo, Colorado, plans the construc- 
tion of the first unit of a skimming 
plant of 1000 barrels capacity, accord- 
ing to an item in Chemical and Metal- 
lurgical Engineering. 


Montana Plants 

Shelby Pipe Line Company’s refinery, 
pipe lines, and equipment have recently 
been taken over by Montana Purchasing 
Company which has been newly organ- 
ized for the purpose of refining and sell- 
ing all crude oil produced in Montana 
by independent operators. Pipe lines from 
independent leases which have hitherto 
been closed are now opened in the Kevin- 
Sunburst field. The refinery has a daily 
charging capacity of 2000 barrels. Capac- 
ity is to be increased as conditions war- 
rant. This is the first concerted effort 
to break the deadlock in Montana crude 
oil production and gasoline sales which 
reached a climax in the recent proration 
order of Ohio @il Company which put 
the Kevin-Sunbuf¢t. field on a 50 per cent 
production basis and the Pondera field 
on a 75 per cent basis. As there was a 
considerable amount of crude oil pro- 
duced by independent companies in stor- 
age before the proration order was issued 
the pinching-in of wells brought the situa- 
tion to a point characterized as critical 
by leading independents. 

The first shell type of still for the re- 
finement of lubricating oils to be built 
in Montana is to be installed by Big 
Horn Oil & Refining Company here at 
its new refinery. The plant’s first gasoline 
still has been producing about 250 barrels 
per day since its completion three weeks 
ago. 

The new stills will be completed within 
the next 60 days. Meanwhile storage is 
being erected and total capacity when the 
program is completed will be 250,000 bar- 
rels, including three 55,000-barrel drums 
and a large number of 5000- and 10,000- 
barrel tanks. The present small tankage 
is to be used fot lubricating storage 
when the program is completed. 


Shell Completes Plant 
Shell Petroleum Corporation has com- 
pleted its Hobbs natural gasoline plant, 
located in the SW, Section 19-18s-38e, 
Hobbs field, Lea County, New Mexico. 
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The 
DeLaval 


Hot Oil 
Pump 


Reducing Gears, Worm Reduction Gears. 





A Gulf Publishing Company Publication 








f dere steel casing of this single stage, 
single suction pump for hot liquids, 
is supported near the center line of the 
shaft in order to avoid misalignment from 
thermal expansion, while the extra deep 
stuffing box is protected from high tem- 
perature by the circulation of cool liquid. 

The impeller, wearing rings, shaft pro- 
tecting sleeve and case protecting bushing 
are of steel, bronze or other material suit- 
able to the liquid pumped. 





Coppus Hot Gas Vano Blower installed in an Oil Refinery. At the left Coppus 


Type C Blower handling cold air for Preheater 











The volute is interchangeable, being 
machined to gages, as are all other parts. 
It can be placed in any one of eight posi- 
tions to suit the discharge piping. 

The use of an overhung, enclosed im- 
peller eliminates one stuffing box and 
gives high efficiency. 

The labyrinth wearing rings permit of a 
much larger clearance with a given amount 
of leakage than do flat rings, and wear 
longer. 3088 


De Laval Steam Turbine Co., Trenton,N.g. 


Manufacturers of Steam Turbines, Centrifugal Pumps. Centrifugal Blowers and Compressors, Double Helical Speed 
draulic Turbines, Flexible Couplings and Special Centrifugal Machinery 





| Oil Refineries all over the world 


use Coppus Blowers and 
Steam Turbines for re- 
circulating flue gas in 
the cracking process. 
Temperatures up to 
1000° F. Write for Bul- 
letin 120 on Oil Refin- 
ery Equipment: Hot Gas 
Blowers, Steam Tur- 
bines, Man Cooling 
Manhole 
Blowers and Exhausters, 
Tank Exhausters, etc. 


Equipment, 


Coppus Engineering Corporation 


360 PARK AVE. 


WORCESTER, MASS. 





cena Ho. 


164 THE REFINER AND NATURAL GASOLINE MANUFACTURER 


An airplane view of part of a refining 
plant at Ponca City, Oklahoma, show- 
ing our cooling tower. This tower is 
60 feet high. 








Cooling Water 


From 150 Degrees 
to 74 Degrees 


HE 70 degree wet bulb is the July 

average for Oklahoma. Our prob- 
lem was to design a cooling tower which 
would cool water going on the tower at 
temperatures from 125 degrees to 150 
degrees to a point within 5 degrees of 
the wet-bulb, cooling over a range as 
much as 75 degrees. 


The solution to the problem was a 
cooling tower 60 feet high with twenty 
decks. That cooling tower was installed 
almost four years ago, and the results to 
date have been entirely satisfactory. 
Records have been kept of the daily and 
often hourly performance of this tower, 
and true wet-bulbs have been taken with 
a sling psychrometer as well as station- 
ary wet-bulb readings, so that the per- 
formance of the tower has been checked 
in every way against the cooling results 
it was designed to accomplish. 


Not every refining plant has a water 
cooling problem like this. We cite this 
merely to show that our engineering de- 
partment can handle difficult assign- 
ments when necessary. Ordinarily our 
Standard Type Cooling Towers will 
meet your requirements perfectly. They 
are described in our Bulletin 283-R, a 
copy of which will be sent on request. 


THE COOLING TOWER COMPANY, INC. 
15 JOHN STREET, NEW YORK 
Representatives in Principal Cities 


TULSA 
Whealton & Townsend, Inc., 
120 E. Brady St. 


HOUSTON 
J. A. Rossiter Company 
410 Union Nat. Bank Bldg. 
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It is composed of 10 200-horsepower 
units, with capacity of 15,000,000 cubic 
feet of gas daily. 

Phillips Petroleum Company in the 
same field, NW Section 4-19s-38e, con- 
sisting of 10 200-horsepower Clark com- 
pressors, and with similar capacity rating, 
is rapidly nearing completion. Gas yields 
2.6 gallons per 1000 feet from the south 
pool, and 1.8 gallons from the north 
Hobbs pool. 


Sinclair Canadian Refineries 

Sinclair Oil Company, marketing in 
Canada, is reported contemplating a 
chain of refineries in Canadian prov- 
inces, as a result of the recent imposi- 
tion of a 2%-cent duty on gasoline by 
the Canadian government. Sinclair in- 
terests in recent years have developed 
an extensive marketing organization in 
Canada, to which the American Sinclair 
interests export gasoline. 

An appropriation of $30,000,000 has 
been reported for proposed Canadian re- 
fineries, with prospective plant sites at 
Montreal, Toronto, Sault ste. Marie, 
Winnepeg and possibly Vancouver. Plant 
costs range from $5,000,000 to $15,000,000 
each. Construction work is scheduled to 
begin early in the spring with most of 
the work scheduled for completion by 
September, 1931. 


Sinclair Expanding at Houston 
Sinclair Refining Company has ap- 
proved plans for an expansion and im- 
provement program at its refinery at 
Cinco, Deer Park, on the Houston ship 
channel, to be carried out over a period 
of several months. Work will include 
new buildings, cracking units, redistilla- 
tion units, absorption type gasoline re- 
covery plant, general equipment for crude 
oil handling, storage tanks, etc. Company 
engineering department is in charge, with 
work under way under supervision of 
Parker Kendall, refinery manager. (See 
REFINER AND NATURAL GASOLINE MANU- 
FACTURER issue of October, 1930, page 
198). 


Standard Erecting De Florez Units 

Standard Oil Company of New York 
has begun construction of two DeFlorez 
vapor phase cracking units, one at its 
Greenpoint, New York, plant and _ the 
other at the Buffalo, New York refinery, 
both include an upshot heater of late de- 
sign. Four 1000-barrel distillate per day 
units of the same type are being erected 
at the Philadelphia plant of Atlantic Re- 
fining Company—both jobs being done by 
M. W. Kellogg Company. (See REFINER 
AND NATURAL GASOLINE MANUFACTURER, 
issue of July, 1930, page 163—also com- 
plete development article appearing else- 
where in this issue). International Refin- 
ing Company (subsidiary of The Texas 
Company) is installing a DeFlorez crack- 
ing unit at itssSunburst, Montana re- 
finery. There is a present total of about 
60 DeFlorez heaters used in cracking, dis- 
tillation and redistillation work in the 
plants of Gulf Refining Company, The 
Texas Company, Sinclair Refining Com- 
pany and the Tide Water Oil Com- 


pany. 











930 


ver 
bic 


the 
on- 
m- 
ng, 
lds 
uth 
rth 


rie, 
ant 
000 
to 
of 
by 


ap- 
im- 
at 
ship 
‘iod 
ude 
lla- 
re- 
ude 
any 
vith 
of 
See 
NU- 
age 


its 
ork 
»TeZ 

its 
the 
ery, 
de- 
day 
cted 
Re- 
2 by 
NER 
RER, 
om- 
Ise- 
fin- 
2xas 
ack- 

re- 
bout 
dis- 

the 
The 


om- 




















New Equipment for the Modern Plant 





Q-Seal Compound . 
THE QUIGLEY COMPANY 

The Quigley Company, Inc., 56 West 
45 Street, New York City, manufactur- 
ers of Hytempite and Triple-A protec- 
tive coatings, announces the manufac- 
ture of a plastic, expansion compound 
for sealing joints, called Q-Seal. 

The compounding of this material 
was made possible by the discovery 
of a mineral which is a natural lubri- 
cant and preserver of metal, and when 
subjected to heat expands in volume. 

This mineral is ground to a very fine 
mesh and used as the principal pig- 
ment in the compounding of Q-Seal. 
The principal vehicle or mixing agent 
used is one that is impervious to crude 
oils, all of their derivatives and acids, 
and is non-corrosive. 

Q-Seal is applied to joints to be 
sealed with a brush. The expansive 
qualities fill imperfections in threads, 
flanges or gaskets. The compound seals 
joints to prevent rust and corrosion. 


Oil Burner Control 


System 
ATLAS VALVE COMPANY 
Atlas Valve Company, 282 South 


Street, Newark, New Jersey, manufactur- 
ers of regulating valves, has developed 
a system of regulation for the control of 
oil feed. This system is shown in the 
accompanying photographs. 

The unit consists of a panel and a Vic- 
tor pressure regulator on the other side. 
The two illustrations show both sides of 
the same panel. The units are so mount- 
ed that the master steam regulator has 
control over the oil or pressure regulator 
by actuating a pinion which is clearly 
visible in the photograph. Two pinions 
are mounted on a horizontal shaft en- 
gaging the compensating rack on both 
regulators. This combination has been 
developed for varying the oil pressure in 
any desired ratio with changes in the 
steam pressure, the regulation being ac- 
complished either by controlling the speed 
of a steam driven oil pump or by the 
control of an oil discharge line relief 
valve where a constant speed electric 
pump is used. The regulators are hy- 
draulically operated employing city water 
pressure as the medium of operation. 
They are extremely sensitive and conse- 
quently accurate within a small fraction 
of a pound. 

It will be seen that on an increase in 
steam pressure, it may be desired to im- 
mediately decrease the oil pressure, and 
as explained above, this may be accom- 
plished in any ratio or range. 

The racks, upon pressure changes, 
i\ravel in opposite directions. Thus, while 
the rack on the master steam regulator 
ravels outward, adding additional weight 
0 compensate for an increased pressure, 
he rack on the oil or pressure regulator 
ravels inward, in the opposite direction. 





The result is that the adjusting weights 
travel back toward the fulcrum, thus re- 
ducing the pressure at which the regula- 
tor will actuate the pump governing 
valve. The photographs indicate that 
the traveling weights and their position 
govern the oil pressure to the burners. 
This system can be extended by adding 
thereto one additional pressure regulator, 
making the system applicable for con- 
trolling, through the master steam regu- 
lator, the steam atomizing type of oil 
burner. One of the pressure regulators 
would actuate a governing valve, and 
would have control of the steam pressure 
to the burners, while the second unit 
would control the oil pressure. While the 
steam and oil pressure regulators would, 
through changes in the boiler pressure, 
be controlled by the master regulator, 
each may be independently adjusted to 
maintain any predetermined ratio that 
may be required for proper atomization. 


Constant Weight Feeder 


THE HARDINGE COMPANY 

The Hardinge Company, York, Penn- 
sylvania, has developed an automatic 
measuring feeder that regulates by 
weight rather than volume. Where one 
or more materials must be fed in ac- 
curate quantities volumetric feeding is 
unsatisfactory as it does not account for 
change in weight. This is corrected in 
the Hardinge constant weight feeder, 
which eliminates variations in feed due 
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to specific gravity or changes in size of 
material. 

This machine is a continuous type belt 
feeder used for feeding burners, mixers, 
reaction tanks, pulverizers, dryers, crush- 
ers, conveyors, kilns and similar equip- 
ment. Wherever different materials are 
fed in accurate proportions, two or more 
of these feeders can be so adjusted that 
the materials will be fed constantly at the 
different rates required. 

Some of the materials now being han- 
dled are Fullers earth, clay, coal, feld- 
spar, ores, phosphate rock, and limestone. 

The constant weight feeder is a travel- 
ing belt, attached to a frame, on which 
the driving mechanism is also located. It 
is so suspended that any variation in the 
weight on the belt opens or closes the 
feed gate. The weight of the material 
released is maintained constant, no mat- 
ter how conditions change. The space re- 
quired for installation is small, and the 
feeder can be operated from the lighting 
circuit, as it requires only 1/10 to % h.p. 
Where conditions demand, it can be fur- 
nished totally enclosed, and provided 
with an explosion proof motor. 

The standard feeder will take any feed 
up to four inches, while the pan con- 
veyor, or crusher type, will feed broken 
rock a foot or more in size. Capacities 
range from one pound an hour to 1000 
tons an hour. 

This feeder offers all the advantages 
of the more expensive types, but it is 
simpler in design and lower in price. 











Front and rear view of Atlas Oil Burner Control 








Automatic Control Type 


Indicator 
THE BROWN INSTRUMENT CO. 


Brown Instrument Company, Phila- 
delphia, announces the new Brown Model 
801 indicating pyrometer controller which 
can be supplied as an automatic ther- 
mometer, tachometer, or CQO: meter. 
Features of this instrument include index 
on scale for setting to exact control point, 
all wiring terminals and motor enclosed, 





reading observed directly on six-inch 
scale, mercury switches up to 30 amperes 
capacity and high internal resistance. Be- 
sides these features the indicator is also 
suitable for “on and off” or three position 
control through switches, valves and 
dampers. Automatic internal compensa- 
tion eliminating cold junction errors 
when instrument is supplied as a pyro- 
meter is another advantage of this instru- 
ment. The control mechanism of this 
model combines the basic principle of 
the Brown automatic control recorder 
with the new feature of mercury con- 
tacts for breaking high currents. 


Steam Trap 


K. & M. STEAM ENGINEERING 
COMPANY 

K. & M. Steam Engineering Company, 
94 Franklin Avenue, West Orange, New 
Jersey, has a new design in a steam trap. 

There are only three moving parts to 
this trap, all rolling, and subjected only 
to temperature of condensate. The de- 
sign is to eliminate heat loss due to 
“steam blowing.” The valve is on the 
inlet, allowing free passage of conden- 
sate by closing when steam enters the 
float. 

The size of the vent hole may be ad- 
justed for various conditions or to con- 
trol effect of “regeneration.” The valve 
is wide open for slugs of water, and is 
closed instantly by steam. The valve is 
protected from sediment by a strainer 
in the inlet. 

This trap also offers its use as a 
safety trap, a trap suitable for any pres- 
sure, a trap suitable for any discharge 
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condition, a trap for temperature control 
work or an ideal trap for draining air 
lines. 

Full particulars on construction and 
operation are available upon request. 


New Electrode 
LINCOLN ELECTRIC COMPANY 


Lincoln_Electric Company, Cleveland, 
Ohio, announces a new welding elec- 
trode for use on light gauge material 
which will be known as “Lightweld.” 

It is used on 16, 18, 20 or 22-gauge 
in making a lap, butt or corner weld 
and is designed to give a dense weld 
free from pin holes. 

It was designed to be used with a 
manual carbon arc and with from 30 
to 60 amperes direct current and is suit- 
able for horizontal, vertical or overhead 
work. 

The size of the rod is 1/16 inch in 
diameter and 30 inches long, and is put 
up in 10 pound containers. 


Hardinge Company, Inc. 
HARDINGE SAND FILTER 


Hardinge Company, Inc., 122 East 42 
Street, New York City, is marketing the 
new Hardinge sand filter which differs 
from other sand filters in that a slowly 
revolving scraper is used to clean the 
sand filter bed instead of the usual wash 
arrangements generally used in water 
purification plants. 

The machine consists of a steel tank 
equipped with an agitating mechanism. 
The tank is partially filled with the por- 
ous filtering material. In the center a 
well extends through this porous material 
and has an outlet that is separate from 
the drain under the porous bed. A steel 
truss across the top of the tank carries 
the agitating mechanism, which consists 
of a central vertical shaft 
suspended and_ operated 
from the truss, which has 
a spiral scraper attached to 
its lower end. The shaft 
is threaded at the top and 
the weight is carried by the 
shoulder of a threaded spur 
gear. A worm driving gear 
is keyed to the shaft below 
the threaded spur gear. 

In handling spent “doc- 
tor” solutions, the litharge 
is discharged as a thick 
mud, while the liquid is 
discharged as a clear fil- 
tered product. Power re- 
quirements for the opera- 
tion of the machine are a 
very small two-horsepower 
motor. 

This machine is amply 
described in bulletin No. 
30, recently published by 
the company, which may 
be had on request. 
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_ Giant Floodlight 
GIANT MANUFACTURING CO. 
Giant Manufacturing Company, Coun- 

cil Bluffs, Iowa, has introduced the No. 
2522 Giant floodlight into refining plants 
for facilitating night work in safety. A 
specially prepared and applied coating for 
the reflectors of these lights has been 
made to offset objectional glare and a 
wider diffusion. Under tests the flood- 
light projector delivers 80 per cent of 
the bulb’s lumen output. The reflecting 
material refracts as well as reflects the 
light from the bulb. The light is thrown 
over a horizontal arc of 100 degrees 
without the tendency of spottiness or 
shadows. 

The new 2522 floodlight is made to ac- 
commodate with equal facility 500, 750, 
1000 or 1500 watt bulbs. It is particularly 
designed for floodlighting loading ter- 
minals and batteries of stills. The pro- 
jector is protected from the action of 
elements or fumes or vapors. 


Type “J” Motor 


LOUIS ALLIS COMPANY 

Louis Allis Company, Milwaukee, Wis- 
consin, announces the new Type “J” 
motor, built in sizes three to 100 horse- 
power, of the squarrel cage type, a totally 
enclosed fan-cooled ball bearing motor, 
and sealed. 

An outstanding feature of the Type 
“J” motor is that it is accessible; and 
is easy to take apart. It may be dis- 
mantled and reassembled in five minutes, 
or dismantled for inspection in two min- 
utes. The rotor can be changed from 
end to end to take care of special mount- 
ings. 

The sealed feature of this motor is to 
permit operation in atmospheres contain- 
ing abrasive dust, corrosive fumes, dirt, 
oil or moisture. 
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ITEMS ABOUT MANUFACTURERS 








Alloy Welding and Manufacturing Company, 
general office and plant on Metropolitan Street, 
Pittsburgh, is now conducting the welding and 
manufacturing business formerly conducted by 
Pittsburgh Producers Supply Company. The 
new company is a welding engineering firm and 
is the manufacturer of steel and alloy metals. 
The personal and policies of the company re- 
main unchanged, the announcement states. This 
company has a sales office located at 25 Church 
Street, New York City, and also at 733 Mayo 
building, Tulsa. 


American Air Filter Company, Inc., Louis- 
ville, announces a bulletin on American air 
filters for use on compressors, Diesel engines, 
and gas engines. Practically all air filters 
operate on the adhesive-impingement principle. 
Dust-laden air is drawn through a series of 
baffles, called the filter media. The filter me- 
dia used in the American compressor and 
engine filter consists of either expanded or gal- 
vanized crimped wire, depending on the kind 
of air cleaning required and whether the unit 
is to be used for compressor or engine service. 
Each air filter cell is 20 inches wide, 20 inches 
high and 4 inches thick. Its weight is 20 
pounds. Removal of the cell for cleaning and 
recharging ig accomplished by loosening four 
wedge fasteners, located near the corners of 
the unit. The type SCF filter can be installed 
either inside or outside the building. Type 
“E” compressor filters are designed for small 
compressors and engines having displacements 
less than the minimum rating of standard filter 
units. This unit is a compact self-contained 
unit, provided with standard pipe thread, to be 
installed on the air intake of portable or sta- 
tionary compressors, Diesel engines, and small 
blowers. Further information on these filters 
may be secured by writing for this bulletin. 


American Cast Iron Pipe Company and 
Stockham Pipe & Fittings Company’s export 
manager, George W. Hoffman, arrived in Mara- 
caibo, Venezuela, September 30 by plane from 
Caracas. Mr. Hoffman is making a 12 month’s 
tour of the oil fields of the world. During his 
stay in Maracaibo he acquainted himself with 
the conditions of the Lake Basin fields and 
arranged with Pat Heeney, well known repre- 
sentative of various lines of oil field equipment, 
to represent both of his companies in Ven- 
ezuela. On the morning of October 4, Mr. 
Hoffman left for Curacao, from which point 
he intended making steamer connections to 
Trinidad for a brief visit. From Trinidad he 
is planning to go to Brazil and Argentina via 
the regular planes of the Pan American Air- 
ways. 


The American Rolling Mill Company, Mid- 
dletown, Ohio, announces the new Armco en- 
gineering bulletin on iron plate specifications. 
Tentative specifications for open hearth iron 
plates of flange quality deal with the manu- 
facture, chemical properties and tests, physical 
properties and tests, permissible variations in 
weight and thickness and finish. Marking, in- 
spection and rejection are also explained in 
this pamphlet. Copies of these specifications 
may be secured upon application to the main 
office at Middletown, Ohio. 


American, Welding Company, New York, has 
issued bulletins No. 2002 and No. 3003 con- 
taining information on forge welded containers 
and storage tanks. 


The first bulletin gives details of construction 
and other data on Rowland forge welded con- 
tainers for shipment of liquified petroleum gases 
such as chlorine, sulphur dioxide, anhydrous 


ammonia, methyl chloride and ethyl chloride. 
The popular one-ton size of these containers 
embodies the features of a protection bonnet for 
the valve in the end of the tank used for load- 
ing and unloading. Two eduction pipes of 
%-inch extra heavy pipe are installed so that 
either liquid or gas may be unloaded. 


Bulletin No. 3003 describes the details of 
construction on forged welded storage tanks for 
propane, butane and other gases and liquids 
contained under pressure. These vessels are 
built in various commercial sizes for different 
pressures and can be provided with manholes 
and other fittings as desired. Weigh tanks of 
similar construction to Rowland one-ton con- 
tainers are forged throughout for a working 
pressure of 300 pounds per square inch. These 
bulletins may be had upon request to American 
Welding Company. 


Babcock and Wilcox Tube Company, an- 
nounces the appointment of F. Hoving as spe- 
cial oil country representative. Hoving was 
formerly with Standard Seamless Tube Com- 
pany (later Spang-Chalfant & Company) as 
general superintendent and research engineer. 
Previous to that he was with S. Jarvis Adams 
Company at Midland, Pennsylvania, and Re- 
liance Coke Company, Pittsburgh, as chief en- 
gineer and general superintendent. 


Babcock & Wilcox Company, New York 
City, announces a new bulletin which discusses 
a new method of welding. This method, as 
claimed by the company, eliminates the neces- 
sity for long training or great skill on the 
part of the operator and produces welds equal 
to or better than the work metal in tensile 
strength, shock resistance, ductility and the 
ability to withstand repeated stresses. These 
characteristics are illustrated by. photographs and 
descriptions of test specimens, chemical analysis, 
and photomicrographic studies. A chapter of 
this bulletin is devoted to the non-destructive 
tests employed by the company to prove the 
efficiency cf the welds in finished products. 
Photographs of X-Ray studies are shown and 
a new electro-magnetic tester is described which 
hunts out defects in welds. This bulletin may 
be secured by writing to the company at New 
York City. 


Black, Sivalls & Bryson, Inc., Bartlesville, 
Oklahoma, announces the establishment of a re- 
finery and gasoline plant division. 

This new division offers a complete service 
to the refiner and natural gasoline manufacturer 
in designing, manufacturing and constructing 


their essential equipment. The work is super- 
vised from the original plans to the entire plant, 
complete, ready to operate. 

The office of this division is located at 430 
South Rockford Street, Tulsa. The actual man- 
ufacture of the pressure vessel welded tanks and 
other equipment is produced in the factory of 
the American Tank and Equipment Corporation 
of Oklahoma City, a manufacturing subsidiary 
of Black, Sivalls & Bryson. A staff of 17 engi- 
neers is employed to render service in the re- 
finery and gasoline plant division. Their work 
is supplemented by the services of the engi- 
neers employed by Black, Sivalls & Bryson, and 
the American Tank & Equipment Corporation. 

The equipment being designed and manufac. 
tured includes for refiners, storage tanks, agita- 
tors, acid towers, condenser boxes, heat ex- 
changers, aeriators, stills, smokestacks, breech- 
ing, etc., and for natural gasoline plants, frac- 
tionating units, bubble towers, scrubbers, non- 
absorbers, absorption towers, debutanizers, stor- 
age tanks, stabilizer towers, aeriators and heat 
exchangers. 


The Bristol Company, Waterbury, Connecti- 
cut, announces the new Catalog No. 4000 de- 
scribing the new line of Bristol’s air operated 
control equipment. Some of the equipment 
shown in the catalog includes thermometer con- 
troller, air valve diaphragm motor valves for 
controlling heating and cooling processes, tem- 
perature controllers for ranges between 50 and 
400 degrees F. for vapor tension system, seam- 
less bendable tubing, and pressure controllers. 
Applications for air operated control equipment 
is in iron and steel industry, gas plants, rubber 
industry, natural gas industry, oil refining, wax 
plants, etc. This catalog may be obtained upon 
request to the company’s office at Waterbury, 
Connecticut. 


The Calorizing Company, Wilkinsburg Sta- 
tion, Pittsburgh, has issued an attractive cat- 
alog on Calite Alloys, nickel-chrome alloy cast- 
ings for all temperatures up to 2100° F. Spe- 
cial reference is made to oil still tube supports, 
giving full engineering data with illustrations 
of representative parts. A copy of this book- 
let will be furnished upon request to the ad- 
dress given above. 


Chicago Bridge and Iron Works, Chicago, is 
sponsoring a competition for improved design 
in elevated steel tanks, and $4,000 are to be 
awarded in prizes to the eight best designs, 
with a first prize of $2,000, second prize $1,000, 





Moorlane Company is soon to occupy a new 
warehouse and office building being completed 
in Tulsa by the Sand Springs Home interests, 
on Archer Street. The building will be two 
stories, of reinforced concrete faced with brick 
and stone trimmed. More than 10,000 square 
feet of floor space will be available for office 





and warehouse space. Moorlane Company is 
distributor in the Mid-Continent of several well 
known manufacturers of oil equipment, includ- 
ing Tube-Turns, Inc., Louisville, Kentucky; 
Taylor Forge & Pipe Works, Chicago, and 
Mason Regulator Company, Boston. 
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COMPRESSOR 
REGULATOR 


Necessary relief of excess discharge 
pressure is made sure and safe for the 
compresser operated at constant speed. 
. » » On low pressure gas compressors, 
constant discharge is held without 
affecting pressure of supply main, 
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, regardless of differential between main The valve has a definite positive 
; : 
and discharge pressures. . . . Equally movement for a definite change in 
successful for steam as a back-pressure : ; : 
; regulator. . . .Only means for close discharge pressure and will remain 
regulation of uniform pressure on indefinitely at some intermediate po- 
electric driven pumps. . . . Applicable sition between the wide open and 
for gas, air, steam and water. closed position 
s Excess discharge pressure flows 
The Chaplin-Fulton Mfg. Company through this regulator without notice- 
anpeerantyiens ee Ges toe a able variation. 
28-40 Penn Avenue Pittsburgh, Pa. Write for data pamphlet. 
For 
Water Cooling 
Service 
Consult 
| C. H. Wheeler Mfg. 
: Company 
: 19th St. Lehigh & Sedgley Ave. 
PHILADELPHIA, PA. 
— - —— — 
ap COMPRESSED ain Ww. N. BEST Oil Burners 
Cepeareqee a are 
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OR ain 
On OR TAR 
W. N. BEST High Pressure 
Oil Burner 








dependable, efficient, economical, 
non-clogging atomizers of fuel oils, 
tars, acid sludges and still bottoms. 


Write for catalogs. 


W.N. BEST CORPORATION 


Engineers and Manufacturers Since 1890 


295 Fifth Avenue, New York City 
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third prize $500, and five honorable mention 
prizes of $100 each. 

Entries in the competition will consist of two 
drawings of a typical elevated steel tank with 
a nominal capacity of 200,000 gallons, a height 
to top of approximately 110 feet, a height to 
bottom of not less than 85 feet, and a riser not 
less than five feet in diameter. One drawing will 
include a direct elevation and two horizontal 
sections or plans to one-fourth inch scale. The 
other will be a perspective drawing to the same 
scale. Entries will be received anonymously, 
displayed in a suitable room in an impartial 
manner and judged by a jury of award consist- 
ing of Howard Cheney, R. W. Zimmerman, 
and George T. Horton, president of the com- 
pany. 


Coppus Engineering Corporation, Worcester, 
Massachusetts, has appointed Martin Van Stap- 
pen as sales manager of the industrial blowers 
and turbine department. Ernest Kundig has 
been appointed sales manager of the house 
heating blower department, as well as export 
manager of the company. 


Donnelly-Jenkins Company has been organ- 
ized to control all patents relating to the Don- 
nelly cracking process for the production of 
finished motor fuel without the formation of 
coke, they have been consolidated with certain 
of the patent rights formerly owned by Jen. 
kins Petroleum Process Company which relate 
to the same type of operation. 

Those patents which were transferred by 
Jenkins Petroleum Process Company to the 
new Donnelly-Jenkins Company relate only to 
the Donnelly type of cracking and are not to 
be confused with those patents related to the 
operation of the Jenkins process which Jenkins 
Petroleum Process Company owns and is con- 
tinuing to license as it has done in the past. 

Claims for the Donnelly process include the 
elimination of formation of coke, and simplic- 
ity and safety of operation. A statement from 
the new company reads in part, “High pressure 
and temperature conditions in the heating coil 
are continued only up to the point where their 
continuance would involve total decomposition 
with attendant formation of carbon. There- 
upon the oil so treated is discharged into a 
zone of lower pressure, aud simultaneously re- 
duced in temperature so as to prevent the 
cracking reaction from progressing into a con- 
dition involving total decomposition with the 
attendant formation of free carbon. 

“This pressure and temperature reduction 
also controls the ‘after reactions’ such as po- 
lymerization, which would otherwise occur in 
the zone of lower heat and pressure, due to the 
contained heat with the oil and the time ele- 
ment invelved.”’ 

Donnelly-Jenkins Company has offices at 844 
Rush Street, Chicago. Its president is J. F. 
Donnelly; U. S. Jenkins is vice president; T. 
F. Black is treasurer and L. S. Paddock is 
secretary. The new organization will have the 
services of the technical and legal staff of 
Jenkins Petroleum Process Company, also with 
offices at 844 Rush Street, Chicago. 


Foster Wheeler Corporation, 165 Broadway, 
New York, has issued a new catalog descriptive 
of waste heat boilers of an entirely different 
character from those used in the past. The 
boilers consist sof heating elements built of 
seamless steel tubes covered with cast iron ex- 
tended surface, reamed to size and shrunk on 
the heating tubes. When operated with) waste 
heat. gases not exceeding 800 degrees F. it is 
not necessary to by-pass the boilers for pro- 
tection, even when dry. Thus they may be run 
as flash boilers, the steam production being 
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A study in contrasts 


WHEN a mid-west oil company 
decided to change the color 
of their 500 gasoline and oil trucks 
from green to red, they made sev- 
eral paint stripping tests. These 
figures speak for themselves: 











STRIPPING TIME TRUCKS QUALITY 
PROCESS | CONSUMED STRIPPED OF WORK 
Ordinary 
Method | 10 hours 1 Unsatisfactory 
Oakite 
Method | 8 hours 2 Excellent 




















You, too, can effect similar savings 
in time and effort by doing paint 
stripping jobs the economical 
Oakite way. Ask our nearest Serv- 
ice Man to explain Oakite materi- 
als and methods for doing this 
work, and for saving money on all 
oil industry cleaning jobs. A post- 
alto us will bring him to your 
office. No obligation. 


Oakite Service Men, cleaning specialists, are located in 
the principal industrial centers of the U. S. and Canada 


Manufactured only by 


OAKITE PRODUCTS, INC., 50B Thames St.. NEW YORK 


| OAKITE 


TRACE MARK M. vs 


Industrial Cleaning Materials ana Methods 
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BUILDINGS 


In all Types and Sizes 


NEW WALLS, NEW WINDOWS, 
NEW ROOFS, NEW DOORS give 
greater utility, flexibility, and quality 
to Truscon Buildings. Low initial 
cost added to these features insures 
the greatest possible value obtainable 
in a building investment. 


Truscon cooperates fully with archi- 
tects, contractors, builders and own- 
ers to develop the most satisfactory 
building for individual requirements. 


Whatever the size or type of your build- 
ing, write, without obligation, for our 
recommendations, quotations and catalog. 


USCON STEEL COMPANY, YOUNGSTOWN, OHIO 
Sales and Service Offices in Principal Cities 


The Truscon Laboratories, Detroit. Foreign Trade Division, New York 
Truscon Steel Company of Canada, Limited, Walkerville, Ontario 


Send without obligation full information on buildings 
to be used for. pproximate 
floor space—______-sq. ft. No. of stories high—______ 
Length______ft. Width_____-ft. Height ______ft. 
Name 

Address. 
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KERLOW GRATING 


FLOORS, STAIRS 
and LADDERS 


KERLOW STEEL FLOORING 


COMPANY 


220-22 CULVER AVE., 






JERSEY CITY, NEW JERSEY 














Designed for Oil, Gas and Pulverized 
Fuel Firing 


PEABODY 





Peabody Engineering Corporation 


46 EAST 41ST STREET, NEW YORK 

















The Spiral Motion Is the Trick 





That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
many engineers. The center hole pre- 
vents choking and clogging. 


Made of acid-resisting shale—practi- 
cally indestructible. 


Used by all big producers because of 
the intensive movements. 


Samples on request 


B. MIFFLIN HOOD CO., DAISY, TENN. 
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CAMPBELL Bovlor fad 





Regutaton cost ¢ 


The CAMPBELL is priced at a figure within reach 

of the smallest refinery. Get full information on 

what the CAMPBELL is contributing to boiler 

economy in refineries all over the world. Guaran- 

teed to fulfill every claim made by us. Simple. 

Rugged. Dependable. Easily installed. No serv- 
oe ag Get complete details. 


icing requi 


ATLAS VALVE CO., 275 South Street, Newark, N. J. 
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controlled by setting the feed valve for the 
desired steam quantity. 


The catalog shows several designs, installa- 
tions and details of construction which will be 
of interest to those having waste gases at tem- 
peratures above 500 degrees F. This bulletin, 
known as WB-30-2, is available on request. 


The Foxboro Company has appointed A. H. 
Shafer manager of its Pittsburgh office, re- 
placing H. S. Gray, now in charge of office 
routine at the home plant. 


The Foxboro Company, Foxboro, Massachu- 
setts, has issued a new bulletin on V-Port con- 
trolled valves. This 38-page bulletin contains 
descriptive matter, charts and illustrations in- 
cluding a review of the principles of controlled 
valve reactions, a discussion of the independent 
variations in pressure drop, flow characteristics 
of ordinary bevel-seated valves, and a glossary 
of terms. This bulletin may be secured by 
writing the company direct at the above ad- 
dress. 


Headley Emulsified Products Company, 
Philadelphia, has issued two booklets Nos. 330 
and 430 on “‘Emulsified Asphalts” and “Asphalt- 
Base Aluminum Coating.”’ The characteristics 
of this asphalt are the high content of specially 
selected asphalt base, small size of the individ- 
ual particles, the small amount and advan- 
tageous nature of the soap emulsifier, low wa- 
ter content, freedom from flammable or toxic 
solvents and adulterant mineral fillers, cold 
application, freedom from appreciable sediment, 
and non-reversibility after setting up. This 
asphalt is safe to apply in poorly. ventilated 
places and is used for coating concrete, metal 
or wood for resistance to water, acids, and 
alkalies. 


The asphalt-base aluminum coating gives the 
advantage of double protection with asphalt 
under an aluminum armor, at one application. 
This coating also has the advantage of high 
reflectivity, reflecting about 70 per cent of 
the light rays which fall upon the surface and 
reflects a temperature reduction in storage 
tanks or compartments. The coating can be 
used either for inside or outside application. 


Leeds & Northrup Company’s Tulsa office 
has been moved from the Alexander building to 
1335 Hunt building. Boyd F. Koepke is the 
company’s Mid-Continent representative. 


The Meriam Company, Cleveland, has issued 
a 48-page booklet entitled, “The Manometer 
and Its Uses.” The booklet deals first with 
the reasons for the basic accuracy of this type 
of instrument. The U type and other varia- 
tions of design for unusual conditions are de- 
scribed by the author. The methods of measure- 
ment of flow, pressure, and velocity of steam, 
air, gas, ammonia, and acids are also dealt 
with in a way which eleminates most of the 
technical discussions yet supplies the necessary 
information for carrying out practically every 
test which the engineer will be likely to en- 
counter. Copies of this booklet may be secured 
upon request to the Meriam Company. 


Michigan Valve & Foundry Company, Detroit, 
has issued a new eight-page folder containing 
descriptive matter \on this company’s “screw- 
lift” valve. The folder is amply illustrated in 
picture and chart, and describes the manufac- 
ture and operation of this piece of equipment. 
This valve is the old Columbus valve with im- 
proved design and is made throughout of Mee- 
hanite, the new sorbitic cast iron having physi- 
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ae | | “i For Low Temperatures 
Having built and installed all 

types of cooling plants for in- 
dustrial purposes, handling tem- 
peratures down to 50 and even 
109 deg. below zero Fahr., we 
: : 3 ate in position to solve your 
<— "j a é special cooling problems with 
eT . Frick Refrigeration. You are 
oe invited to use our 48 years ex- 

é perience in this work. 
Write, wire or ’phone. 
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Efficient Operation 
Starts on the Roof! 


Fumes and gases that are allowed to 
collect just below the roof create an un- 
healthy atmosphere and reduce the effic- 
iency of the workmen within the build- 
ing. They should be removed and, in 
their place, a flow of fresh air should be 
induced. 


Burt Ventilators will accomplish the 
desired results . . . there’s a size and type 
for every condition . . . each will do its 
job in the most economical and efficient 
manner. 


Burt Engineers will help you select the 
correct ventilators. They are thorough- 
ly experienced and have helped plan the 
i. ventilating layouts for many leading in- 
BEORT Fan ; 4 # dustrial plants. 


Ventilator 
Our ventilators booklet will be sent on 
request. Ask for it today. 














* + 
THE BURT MANUFACTURING CO. 


VENTILATORS — OIL FILTERS — EXHAUST HEADS 
Ek. SOUTH ST. AKRON, OHIO, U. S. A. 
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SOLVES WAX PLANT 
TROUBLES 


Magic Canvas Glue gives relief for 
worn and torn blankets in wax 
plants. Can be applied without re- 
moving blanket from plate. The 
chemical seals over quickly and 
itively. Is insoluble in oil and 
will absolutely prolong the life of 
the blankets. Order some today! 


For Sale Through 
WARD CHEMICAL COMPANY 
Tulsa, Oklahoma 











BUY FIR€ EXTINGUISHEKS 


Direct from Manufacturer and Save Money 


THE GENERAL MANUFACTURING 
COMPANY 





Manufacturers of Fire Extinguishers 
and Allied Products 
4127 Forest Park Blvd. St. Louis, Mo. 











Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 
Manufacturers of Laboratory 
Apparatus 
918 Chestnut St. Philadelphia, Pa. 




















EVERY 
REFINERY 
IN THE WORLD 


should have complete 
information in __ its 
files regarding the 
economies effected by 


CAMPBELL 


Steam Flow 
Controllers 


for 

Oil Stills 
At the right we show the 
“Watermelon Type” which 
controls steam through two 
delivery points simultane- 
ously, indicates and 
records. Put yom 
steam control rob- 
lems in the hands of 
our engineers. Steam 
flow control is our sole 
specialty. 


wen - 





The Campbell Engineering Co. 
282 South St., Newark, N. J. 


Manufacturers of the TAR BABY BURN- 
ER, to handle Fuel Oils, Water Gas Tar, 
Acid Sludge and Residue Fuels. 

Without obligating us in any way, 
lease send information on ~-( ) the 
Wetemncion Type of Steam Control for 
Oil Stills; ( ) the Pumpkin Seed Type, 
( » the Tar Baby Oil Burner for burn- 
ing residue and other fuels. 
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cal properties surpassing gray iron. Informa- 
tion about this folder may be had by writing 
the company at the above address. 


Naylor Pipe Company, Chicago, has issued 
a new catalog describing in detail the com- 
pany’s products and service including Naylor 
spiral pipe in its various uses, Much engi- 
neering data and performance records are con- 
tained in the catalog. Copies may be obtained 
direct from the company. 


Petroleum Engineering, Inc. of Tulsa and 
Fort Worth has issued a new booklet entitled 
“Service and Products” describing in detail the 
company’s consulting, construction, engineering 
and designing service to the refining and nat- 
ural gasoline manufacturing industries. The 
booklet is profusely illustrated and copies may 
be obtained direct from the company. 


The Republic Steel Corporation has opened a 
district sales office in Tulsa with C. S. Powers 
in charge as district sales manager, it is an- 
nounced by Norris J. Clarke, vice president in 
charge of sales of the corporation. Mr. Powers 
formerly was connected with the company’s 
sales office at Detroit. The Tulsa district will 
include Oklahoma and a portion of Kansas. 


Schutte & Koerting, Philadelphia, has issued 
Bulletin 8-R, a revision of a previous bulletin. 
It contains a great deal of new material includ- 
ing descriptive matter on the new balanced Ven- 
turi reducing valve, never before advertised or 
previously shown in catalog form. 


B. F. Sturtevant Company, Sturtevant, Wis- 
consin, has issued a new refinery Bulletin, No. 
375, containing matter descriptive of the com- 
pany’s line of high-temperature rec‘rculating 
fans, air preheaters, high-pressure propeller fans, 
oil economizers, turbines, engines, motors, and 
mechanical draft fans. A copy may be had by 
writing the company at the above address. 


Taylor Instrument Companies, Rochester, 
New York, has greatly enlarged the facilities 
of its Tulsa branch, which has been moved to 
211 East Archer Street. This branch, which 
is in charge of E. H. Triphaus, has established 
an assembly plant in connection with the sales 
office, and has the plant equipped for repair- 
ing, rebuilding and assembling instruments, 
valves, etc. Following the opening of this as- 
sembly plant for calibration work, and en- 
larging the company’s facilities in the Mid- 
Continent territory, the company announces the 
addition of L. R. March and F. H. Rees to the 
Mid-Continent staff formerly including E. H. 
Triphaus, D. R. Davis, H. A. Brown and Eric 
Koenig. Marsh is a sales engineer who form- 
erly served the company in Rochester after six 
years with the Bureau of Mines at Bartles- 


ville, Oklahoma, and Washington, D. C. Rees, - 


prior to his recent connection with the com- 
pany, was in charge of the instrument depart- 
ment of Continental Oil Company, Ponca City, 
Oklahoma. With the enlarging of the com- 
pany’s Mid-Continent plant facilities has come 
an enlargement of the stock of instruments 
carried in that territory. 


Vapor Recovery Systems Company, 2820 N. 
Alameda Street, Compton, California, has re- 
cently appointed Neilan, Schumacher & Com- 
pany exclusive sales agents in all oil territory 
except the Pacific Coast for its line of vapor 
conservation, vapor recovery and tank equip- 
ment which it manufactures under the trade 
name “VAREC.” 


Vapor Recovery Systems Company, 2820 Ala- 
meda Street, Compton, California, has issued 
three bulletins, Nos. 1, 2 and 3, covering re- 
spectively, ‘‘Varec’”’ conservation vent or safety 
vent valves, “‘Varec’”’ gauge and thief hole cov- 
ers, and “‘Varec” super tank gauges. These 
bulletins may be procured by writing the com- 
pany at the above address, 


Brown Instrument Company, Philadelphia, 
has published Bulletin 7520, describing and 
discussing the De Florez system of remote man- 
ual control, a system handled exclusively by 
this company. Operating through an applica- 
tion of Selsyn motors, the De Florez system 
offers extreme flexibility and sensitivity. The 
operator may retain the “personal touch” and 
actual “‘feel’’ of the mechanism being operated 
regardless of the distance separating the trans- 
mitting and receiving mechanism. 

Bulletin 7520 will be forwarded to interested 
upon request to Brown Instrument 
Company, Wayne and Roberts avenues, Phila- 
delphia. 


persons 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE ACT OF 
ONGRESS OF AUGUST 24, 1912, 


Of The Refiner and Natural Gasoline Manufacturer 
published monthly, at Houston, Texas, for October 
1, 1930. 

State of Texas, County of Harris: 

Before me, a Notary Public in and for the State 
and county aforesaid, personally appeared A. L. 
Burns, who, having been duly sworn according to 
law, deposes and says that he is the Business Mana- 
ger of the Refiner and Natural Gasoline Manufacturer, 
and that the following is, to the best of his knowl- 
edge and belief, a true statement of the ownership, 
maragement (and if a daily paper, the circulation), 
ete., of the afcresaid publication for the date showy 
in the above caption, required by the Act of Augusv 
24, 1912, embedied in section 411, Postal Laws and 
Regulations, to-wit: 

That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 

Publisher: R. L. Dudley, 3238 Huntington Drive, 
Houston, Texas. 

Editorial Director: S. W. 
Houston, Texas. 


Editor: Grady Triplett, P. O. Box 562, Tulsa. Okla. 


Managing Editor: J. Kent Ridley, 4401 Greely, 
Houston, Texas. 


Robinson, 5002 Scotland, 


Business Manager: A. L. 
Houston, Texas. 


2. That the owner is: (If owned by a corporation, 
its name and address must be stated and also imme- 
diately thereunder the names and addresses of stock- 
holders owning or holding one per cent or more of 
total amount of stock. If not owned by a corporation, 
the names and addresses of the individual owners must 
be given. If owned by a firm, company, cr other un- 
inccrporated concern, its name and address, as well 
as those of each individual member, must be given.) 


The Gulf Publishing Company, Houston, Texas; 
James Anderson, Houston, Texas; R. L. Blaffer, Hous- 
ton, Texas; Mrs. Sarah Campbell Blaffer, Houston, 
Texas; A. L. Burns, Houston, Texas; J. F. Carter, Jr., 
Tulsa, Oklahoma; Dr. N. L. Dudley, Goose Creek, 
Texas; R. L. Dudley, Houston, Texas; W. 8S. Farish, 
Houston, Texas; Wm. V. Gross, Houston, Texas; How- 
ard R. Hughes, Houston, Texas; Chas. H. Lane, Hous- 
ton, Texas; Wallace E. Pratt, Houston, Texas; J. 
Kent Ridley, Hovston, Texas; S. W. Robinson, Hous- 
ton, Texas; R. S. Sterling, Houston, Texas; R. P. 
Swinsky, New York, N. Y.; O. R. Waller, Chicago, Ill. 

3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per cent or 
more of total amount of bonds, mortgages, or other 
securities are: (If there are none, so state.) 

Houston National Bank, Houston, Texas. 


4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, 
if any, contain not only the list of stockholders and 
security holders as they appear upon the books of the 
company but also, in cases where the stockholder or 
security holder appears upon the books of the company 
as trestee or in any other fiduciary relation, the name 
of the person or corporation for whom such trustee is 
acting, is given; also that the said two paragraphs 
contain statements embracing affiant’s full knowledge 
and belief as to the circumstances and conditions 
tnder which stockholders and security holders who do 
not appear upon the bodks of the company as trustees, 
hold stock and securities in a capacity other than 
that of a bona fide .owner; and this affiant has no 
reason to believe that any other person, association, 
or corporation has\ any interest direct or indirect in 
the said stock, bonds, or other securities than as 80 
stated by him. 


Burns, 4311 San Jacinto, 


A. L. BURNS, 
Business Manager. 
Sworn to and subscribed before me this 24th day 
of September, 5 
(Seal) 


J. KENT RIDLEY. 
(My commission expires June 30, 1931.) 











